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PREFACE 

THERE are many books upon the subject of 
precious stones, but I think the,. present one is 
the first to be written by a practical gem-cutter. I 
have frequently been asked, What do certain gems 
look like before they are cut? How can one tell one 
kind of precious stone from another ? What gems 
are likely to be found associated with such and such 
minerals ? 

In the following pages I have tried by means of 
9, few short descriptions and photographs to convey 
a general impression of the appearance, etc., of the 
different kinds of gem-stones, together with an out- 
line of the industry and craft of gem-cutting, avoid- 
ing at all times any tiresome technicalities. 

I do not address myself especially to the jeweller, 
the miner, the collector, the dealer, the lapidary, or 
the amateur, but that my book may prove of interest 
and assistance to some of these I sincerely trust. 

It is impossible in a book of this kii d to do more 
than hint at the many sciences, such as crystallo- 
graphy, optics, mineralogy, etc., which bear upon 
the subject of precious stones, a knowledge of which 
is necessary for the serious study of gems. 
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A DEFINITION 

Precious stones are rare minerals which (to the 
exclusion of metals) possess sufficient beauty to 
warrant their use as personal ornaments, and suffi- 
cient hardness to render them suitable for the 
purpose. 



THE GEM-CUTTER'S CRAFT 

CHAPTER I 

THE IDENTIFICATION OF PRECIOUS STONES 

FOR the successful identification of precious 
stones nothing is of greater value than the ex- 
perience which is only attainable by constantly 
handling large quantities of rough and cut gems. 

In this way the faculties become educated to dif- 
ferentiate between the most minute details to such 
an extent that it becomes possible, not only to 
identify nearly any known variety of gem stone 
almost at a glance, but even from a large parcel of 
cut stones to separate a few which have been ob- 
tained from a different mine to the others. 

Invaluable as this experience undoubtedly is, it is 
but the outcome of close scrutiny and mental judge- 
ment resulting in the expression of an opinion, which 
is of greater or less value according to the experience 
gained. Therefore in order that absolute certainty 
as to the identity of a given stone may be attained, 
it is necessary that certain tests made possible by 
the science of mineralogy shall be applied to the 
doubtful gem. 

The results of these scientific tests constitute 
"proof positive," and it is advisable that they be 

B 
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used to justify one's opinion, even if such be arrived 
at after many years spent in actual contact with 
precious stones. 

In addition to the fact that many gems resemble 
others to a greater or less degree in appearance, it 
often happens that a gem will present some unusual 
effect of colour or diaphaneity, calculated to mislead 
the unwary. 

Often, too, it is necessary to identify some minute 

fragment of a stone which does not possess the 

characteristic appearance of any particular gem, but 

upon which the future of a new mine may possibly 

CrystaUo- depend. A knowledge of crystallography, or the 

gj'ap^y- science of natural crystals, is essential in connection 

with the study of precious stones in the natural 
state, for though it frequently happens that gems are 
found exhibiting little more than a few traces of the 
geometric formation with which most of them are by 
nature endowed, yet it is of the greatest importance 
that such be carefully studied with a view to con- 
necting them with the six different systems into 
which all crystals are classified. 

Precious stones from the very moment of their 
formation are subject to all kinds of vicissitudes, 
such as being crushed and knocked about in the 
beds of rivers and mountain torrents, and also to 
chemical alteration. Thus they are often placed 
upon the market in the' form of water- worn pebbles 
or broken fragments. 

It is impossible to do more than make the barest 
reference to the subject of crystallography in the 
present little work, for it is one which, treated most 
modestly, would occupy the entire volume. The 
following are, however, the names of the six systems 
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into which the natural crystals are classed : (i) The 
cubic or monometric; (2) the pyramidal, dimetric 
or tetragonal; (3) the hexagonal or rhombohedral ; 
(4) the prismatic, trimetric, or orthorhombic ; (5) 
the oblique or monoclinic ; (6) the triclinic or 
anorthic. 

While studying a rough precious stone with this Fracture, 
object, careful attention should be directed to the 
nature of any fractured surfaces, which may either 
appear splintery, hackly, conchoidal, sub-conchoidal, 
uneven or even, also the presence of any indication 
of cleavage, which, if it exists, may either be per- cleavage, 
feet or imperfect in various directions according to 
the variety of the stone under examination. 

The direction and nature of any striae should also striae, 
be noted. The diaphaneity, or degree with which a Diaphaneity, 
gem transmits light is of importance, and is divided 
into the following degrees : 

Opaque, semi-opaque, sub-translucent, translu- 
cent, sub-transparent, transparent. 

The surface lustre of a gem is also noteworthy; it Lustre, 
may be either adamantine (resembling that of the 
diamond), resinous, vitreous, pearly or waxy. 

The colour of a gem stone, although of the greatest Colour, 
importance with regard to its value upon the market 
as a jewel, is of little or no account as a guide to its 
identity, as not only are there several gems which 
occur in nearly all the different colours, but it occa- 
sionally happens that a gem is found possessing the 
colour which is considered almost characteristic of a 
different variety of stone. 

As an instance of this maybe mentioned the chryso- 
beryl, which generally occurs in shades of yellow, 
sage green, and autumn brown, yet there is a some- 
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what rare variety of this gem which close! yresembles 
in colour the delicate sea-green of many aquamarines, 
from which it is impossible to distinguish it by the 
colour alone. 

It is, however, the case that certain shades of colour 
are peculiar to different gem stones, but it is most 
unwise to accept them as evidence of identity. 

It is therefore advisable in the identification of 



THE VALUE OF COLOUK. 
t TOO cunti, Blue-while diamnnd (partly polished), 



gem stones to try to ignore the quality of colour 
until after the application of several tests, when, if it 
tends to confirmation of the results obtained, the 
colour may be considered as valuable evidence and 
not before. 

Every kind of precious stone is most highly valued 
by connoisseurs when occurring in its most rarely 
seen colour, therefore this is called the " perfection 
colour" of a gem. The perfection colour of ruby is 
known as "Pigeon blood," of the sapphire "Corn- 
flower" or " Royal " blue. The finest emeralds are 
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called rich "velvety" green. Diamonds should be 
" blue white.'* An alexandrite of perfect quality, is 
" pistachio green " by day, and ** raspberry red " by 
artificial light. 

It is indeed seldom that stones of perfection quality 
are seen upon the gem market, but those gems which 
most closely resemble the desired colour are pro- 
portionately sought after, and command the highest 
prices. 

To such a very great extent do different specimens 
of the same kind of gem vary in colour that the 
slightest difference of shade often means the dis- 
tinction between a stone of great value and one of 
common quality. Yet when one is guided solely by 
one s sense of beauty, setting aside conventional 
laws ruling such matters, it must be admitted that 
the gems of rare colour are not always the most 
beautiful. 

The property of precious stones of withstanding Hardness, 
attrition constitutes what is known as hardness, and 
as many different kinds of gems vary in hardness 
one from another, this constitutes a valuable means 
of distinguishing them. It must, however, be re- 
membered that many of the hardest gem stones are 
also very brittle, and it is no uncommon occurrence 
for a gem of any degree of hardness to be seriously 
damaged by a slight blow, or even by the careless 
application of the test of hardness. 

The mineralogist Mohs, many years ago, drew 
up a scale of hardness represented by ten trans- 
parent minerals, and this arrangement is univers- 
ally accepted as the standard of hardness by all 
mineralogists. The following is Mohs' scale of 
hardness : 
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Diamond . . 


lO 


Apatite .... 


Sapphire . . 


■ 9 


Fluorspar . . . 


Topaz . . . 


. 8 


Calcite .... 


Rock Crystal . 


■ 7 


Rock Salt . . . 


Felspar . . 


6 


Talc 



The method of applying the test of hardness to a 



FOR TESTING HARDNESS. 



doubtful gem stone is to endeavour to scratch it in 
turn with each of the minerals in this scale until one 
is found that will neither scratch it nor be scratched 
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by it. It may then be assumed that the gem is 
of the same hardness as the test stone. 

Although this process seems very simple, con- 
siderable skill and delicacy of touch are necessary to 
appreciate the degree of hardness to a nicety, and 
to avoid damage to the stone under examination. 
The test stones can be pointed and mounted in 
small metal holders, so as to be more easily mani- 
pulated. 

It is sufficient for ordinary purposes to use the 
four hardest members of the scale, and when they 
are mounted in the way I have described they can 
be conveniently carried in a small leather case. The 
tools and instruments used for cutting and polishing 
precious stones enable expert lapidaries to test the 
hardness of a gem without resource to the system of 
scratching with test stones. The following is a list 
of some of the principal gem stones, showing their 
position in Mohs' scale of hardness : 



Diamond 
Sapphire . 
Ruby . . 
Chrysoberyl 
Spinel . . 
Beryl . . 
Topaz 
Jargoon . 
Emerald . 
Tourmaline 
Phenakite 



10 Almandine Garnet 

9.0 Essonite . . 

8.5 Amethyst . . 

8.5 Kunzite . . 

8.0 Peridot . . 

8.0 Adularia . . 

8.0 Green Garnet 

7.5 to 8 Opal . . . 

7.5 Turquoise 

7.5 Sphene . . 

7-5 



7-3 
7.0 

7.0 

6.5 
6.4 

6.3 
6.0 

6.0 

6.0 

5.0 



The test of hardness should not be applied to the 
edges or angles of rough crystals, as not only are 
these slightly harder than the crystal faces, but the 
result might be damaging to the gem stone. Also 
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Specific 
gnvity. 



Dr. Max 
Bauer's 
recommen* 
dation. 



it is not advisable to scratch a polished gem any- 
where except upon the edge or girdle of the stone, 
as considerable difficulty might be experienced after- 
wards in removing the scratches, to say nothing of 
loss of valuable material. 

The specific gravity or relative weight, compared 
with an equal bulk of water, of precious stones, is of 
the greatest importance in discriminating gem 
stones. There are several methods of ascertaining 
the specific gravity of gems by means of balances of 
ordinary or of special construction, but they take 
too long and are unsuitable for everyday work, 
especially in the case of small stones. 

A very convenient and simple method of ascer- 
taining the specific gravity of gems is by immersing 
them successively in a series of liquids of gradually 
increasing and known density, until one is reached 
in which the stone just floats. The specific gravity of 
the stone is then obviously somewhere between that 
of the last liquid and of the solution preceding it, in 
which it just sinks, and the accuracy of the method 
depends upon the number of liquids at the disposal 
of the operator and the smallness of the gradations 
in density between them. 

For all but stones of the highest density, three 
different solutions are available. 

Methylene iodide is recommended by Professor 
Bauer. At ordinary temperature the specific gravity 
of this liquid is 3.32 which can be reduced to any 
lower density by the addition of benzene, or prefer- 
ably toluene, and raised to 3.6 by saturating with 
iodine and iodoform. This liquid has the disadvan- 
tage of being dark in colour, so that stones sinking 
in it cannot be seen, and in addition to this, has a 
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disagreeable smell which clings tenaciously to the 
hands and clothes. 

A second liquid, which does not suFfer from these 
defects, is an aqueous solution of cadmium boro- 
tungstate, recommended by Professor Church. This 
can be prepared so dense that it has a gravity of 



CABINET OF SPECIFIC GRAVITY SOLUTIONS. 

3.28, and can. of course, be diluted with water to 
any required extent. 

The third liquid suitable for the purpose is that prof. 
known as Sonstadt's solution, of which I have now Church'* 

, , , . . , . , . auggealions. 

had many years experience, with entirely satis- 
factory results. Acting on Professor Church's sug- 
gestions, I keep it made up in the following 
strengths: Solution A, S. Gr. = 3.17; Solution B, 
S. Gr. = 2.9; Solution C, S. Gr. = 2.67 ; Solution D, 
S. Gr. = 2.63. These solutions are of a bright yellow 
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Dutch 
mineral- 
ogist, 
Retgers. 



colour, and the only disadvantage attached to them 
is that they are exceedingly poisonous and rapidly 
corrode most metals, other than iron, with which 
they may be brought into contact. Steel forceps 
being unaffected by them may be used for inserting 
and removing the gems. (See Appendix.) 

It will be found that neither methylene iodide, cad- 
mium borotungstate, nor Sonstadt s solution are suf- 
ficiently dense to float some of the heaviest stones. 
This failing was remedied a few years ago by the dis- 
covery by the Dutch mineralogist Retgers, of a colour- 
less compound which melts at a fairly low temperature 
to a clear liquid five times as dense as water, and there- 
fore heavy enough to float all the different varieties 
of precious gems. This compound is the double 
nitrate of silver and thallium, and possesses the pro- 
perty of mixing in any desired proportion with warm 
water, the specific gravity being regulated by dilu- 
tion with little trouble. (See Appendix.) 

Turquoise should not be immersed in any of these 
liquids, as it might possibly alter in colour. 

The following is a list of some of the principal 
gem stones, with their respective spec 



Jargoon . 
Garnet 
Ruby . . 
Asteria 
Sapphire . 
Diamond . 
Chrysober)'! 
Alexandrite 
Cat's-eye . 
Spinel . . 
Topaz . . 



4.7 
4.2 

3.9 to 4.2 
3.9 to 4.2 
3.9 to 4.2 
3-52 

3-5 to 3.8 
3-5 to 3.8 
3.5 to 3.8 

3-5 to 3.6 
3.4 to 3.6 



Chrysolite 
Peridot . 
Kunzite . 
Tourmaline 
Phenakite 
Turquoise 
Emerald . 
Amethyst . 
Moonstone 
Opal . . 



fic gravities : 

3-3 to 3.5 
3-3 to 3.5 

3-2 

2.9 to 3.3 

2.9 

2.6 to 2.8 

2.6 to 2.7 

2.5 to 2.8 

2.39 

2.21 



Action of 
Light. 



The action of light upon transparent gem stones 
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gives rise to the following effects which are all in- 
timately connected one with another: 

Refraction (single and double) 

Dispersion 

Polarization 

Pleiochroism 

and to these the fire, lustre, and other attractive 
qualities of precious stones are entirely due. 

These optical properties of precious stones furnish 
valuable means of distinguishing them one from 
another, and there are various fairly practical scien- 
tific tests which may be used for this purpose. Pro- 
fessor H. A. Miers, F.R.S., has fully described these 
tests in his most interesting lectures delivered at the 
Imperial Institute, Society of Arts, University Col- 
lege, etc., and some of the following paragraphs are 
from my notes taken on these occasions. 

The tests to which I refer depend almost entirely 
upon the refraction, single and double, and the ab- 
sorption of light during its passage through the gems; 
it is almost impossible to apply some of these tests 
to a rough gem on account of the scratched and 
broken surface of the crystal, but they will be found 
very useful as an aid to the discrimination of cut and 
polished specimens. 

A characteristic property of a transparent precious 
stone is the extent to which a ray of light is refracted 
upon entering and leaving the gem. It would be 
absurd to contemplate cutting the gem into a prism 
and measuring the refraction of light in the usual 
way, therefore the mode of procedure is to select two 
of the facets which form a suitable angle, and then 
to carefully paint over the remainder of the gem ; 
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the ray of light may then be traced through these 
two facets, and by means of the goniometer, not only 
the refraction, but the double refraction may be 
measured, no matter how great may be the refractive 
power of the gem stone. For this purpose an instru- 
ment called the refractometer may also be used, but 
only, unfortunately, for gems whose power of refrac- 
tion is not great. 

The refractometer consists of an eyepiece contain- Refract©, 
ing a graduated scale, through which is viewed a "^****'- 
hemispherical glass lens. All that is necessary is to 
loosely place the gem, which has previously been 
moistened by a drop of some liquid possessing a 
higher power of refraction than itself, such as mono- 
bromonapthalene, upon the plane surface of the 
hemisphere. Upon looking through the eyepiece of 
the instrument a shadow may then be observed over 
half the field of view, its edge crossing the scale at 
a point showing the exact refractive index of the 
gem. The illustration given is of the ** Abbe Crystal 
Refractometer," made by Carl Zeiss of London and 
Jena. 

The following results of the measurements of the 
indices (for the yellow ray) of a few transparent gems 
will be of interest : 

Diamond . . . 2.45 Phenakite . . . 1.673 

Jargoon . . . 1.96 Topaz .... 1.619 

Ruby .... 1.777 Aquamarine . . 1.595 

Sapphire . . . 1742 Rock Crystal . . 1.547 

Pleiochroism is the property possessed by coloured 
doubly refractive gems of appearing of distinctly 
different colour or shades of colour when viewed 
through different directions of the crystal. 
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This effect can generally be appreciated by the 
naked eye, but can always be detected by means of 
the dichroiscope. This little instrument consists of 
a metal cylinder containing a cleavage rhombohedron 
of Iceland Spar, and possesses an eyepiece containing 
a lens at one end, and a small square aperture at the 
other. The eyepiece is held to the eye, and the gem 
to be examined is placed between 
the other end of the cylinder and 
the light. Two images of the square 
opening at the other end of the di- 
chroiscope may then be seen, and 
they will appear either of different 
colours or of absolutely the same 
colour, according to the nature of 
the gem stone under examination. 

If it be found that two imageSj 
exactly the same in colour, of the 
square aperture can be seen, no 
matter in which direction the gem 
be viewed, it is singly refractive, for 
all the doubly refractive gems show 
the two images of the square open- 
ing of the instrument of distinctly 
DICHROISCOPE. different colours when viewed at any 
angle, except that parallel to the 
principal axis of the crystal. 

The dichroiscope furnishes a most convenient and 
easy means of distinguishing those gems which 
crystallize in the cubic system from those belonging 
to the five other systems of crystallization. This test 
can be applied quickly to any doubtful specimen, 
whether in the rough or cut state, with equally 
satisfactory results. The following table shows some 
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Name of gem. 


Colour of gem. 


Ruby . . 

Sapphire 

Tourmaline 


. Red . . 
. Blue . . 
. Green . 


Tourmaline 


. Red , . 


Tourmaline 


. Blue 


Emerald . 


. Green . 


Aquamarine 
Peridot 


. Green . 
. Green . 


Topaz . . 
Chrysoberyl 
lolite . . 


. Yellow . 
. Yellow . 
. Violet . 



of the principal gem stones, the natural colour of 
each gem, and the twin colours into which each is 
resolved under examination with this instrument: 

Twin colours seen with Dichroiscope. 

Crimson and Carmine. 

Dull Green and Blue. 

Chartreuse Green and Bluish Green. 

Lilac and Rose Pink. 

Dark Gray and Blue. 

Yellowish Green and Bluish Green. 

Straw and Grayish Blue. 

Yellowish Brown and Sea-Green. 

Sherry Yellow and Pink. 

Golden Yellow and Greenish Brown. 

Drab and Blue. 

The effects observable upon looking through a 
doubly refractive gem by means of the polarizing Polarizing 
microscope are very characteristic, and may be used ^»c**®«cop«- 
as an aid to the distinguishing of different stones 
with great advantage. 

These effects are generally known as "interference 
figures," and it is necessary to look through the stone 
in the direction parallel to the principal axis of the 
crystal. In the case of a cut and polished gem this 
direction may lie disposed from some projecting angle 
to another within the stone, and consequently it can 
be examined only with considerable difficulty, owing 
to the refraction of the stone; therefore, the best 
mode of procedure is to immerse the gem in some 
liquid, such as oil or glycerine, which has nearly the 
same refractive power as itself. If a spherical glass 
vessel containing the liquid be used, it can then be 
turned about until the stone within is found to be 
in the desired position for successful examination, 
and the interference figure can thus be seen. 
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There are two gems, namely, 
jargoon and almandine garnet or 
carbuncle, which give character- 
istic black bands across the spec- 
trum when examined by means of 
the spectroscope. Even a pocket 
instrument answers the purpose 
fairly well, and although in some 
specimens of these stones it is dif- 
ficult to see the desired effect 
through the instrument, it is at- 
tained with the utmost ease in 
others, in which case all doubt as 
to the true identity of the gem 
stone may be dismissed. The pre- 
sence of these black bands in the 
spectrum was discovered by Pro- 
fessor A. H. Church, F.R.S. Many 
gems become electrified by heat, 
friction or pressure; this phenom- 
enon is most apparent in tourma- 
line. If a crystal of tourmaline be 
warmed, it rapidly becomes elec- 
trified, one end becoming positive 
and the other end negative. Pro- 
fessor Kunz has devised a clever 
little experiment in connection with 
this property which is sometimes 
useful as a test for the stone. If a 
mixture of finely powdered red lead 
and sulphur be passed through a 
sieve upon a tourmaline which is 
being carefully warmed, the par- 
ticles become electrified by mutual 
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friction, and the positively electrified end of the 
tourmaline attracts the negatively electrified yellow 
sulphur, and the negatively electrified end of the 
stone attracts the positively electrified red lead, caus- 
ing one end of the stone to appear red and the other 
end yellow. There is no reason why this test should 
not be equally successful both in cut and uncut 
specimens. 

For the successful diagnosis of precious stones it 
is well to carefully balance the results of several 
tests in one's mind, as one test is rarely conclusive. 

Under the heading of this chapter I have chiefly 
written of the tests and characteristics of those gems 
occurring in nature in the form of crystals, but there 
are several gem stones, such as turquoise, opal and 
chrysoprase, which are calloid or cryptocrystalline, 
that is, they occur more or less in a massive form, 
and are also singly refractive when transparent. 



Tube. 



I 



CHAPTER II 

GEMS UNDER THE X-RAYS 

N January, 1896, the news came from Vienna 
that Professor Rontgen, of Wiirzburg University^ 
had made a starth'ng discovery, and a week later the 
English papers were full of the wonders achieved 
by what was called ** The New Photography." The 
term was a misleading one, for it was soon seen that 
the discovery was of an electrical kind, and that 
photography had nothing to do with it beyond actings 
as a recorder of the phenomena obtained. 

Professor Rontgen had discovered, while experi- 
Crookes' menting with what is known as a Crookes' tube (a 

vessel of glass exhausted to about one-millionth of 
an atmosphere through which a current of electricity 
from an induction coil is made to pass, with which 
Professor Crookes conducted his classical experi- 
ments on radiant matter), that this tube gave out 
invisible radiations which would affect a photographic 
dry plate in the same manner that such a plate is 
affected by light. These same radiations, which, in 
consequence of their unknown nature, the Professor 
christened X-rays, were found to easily penetrate 
certain substances which are opaque to light, while 
they would be stopped by some of the things which 
are quite transparent to light. Thus all forms of 
carbon are transparent to these mysterious radia- 
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tions, including coal, coke, lignite, and graphite, 
whilst rock crystal, glass, Iceland spar, etc., are 
quite opaque. The method of putting these matters 
to actual test is a simple one ; a gelatine dry plate, 
such as one can purchase of any dealer in photo- 
graphic materials, is wrapped in two or three thick- 
nesses of black paper, thus being protected from 
access of light which would, of course, spoil it. It 
is then placed flat on a table a few inches beneath 
the Crookes' tube, which has already been con- 
nected with an induction coil. On the top of the 
enveloped plate are placed the substances to be 
tested, and it will be found, after a few minutes' 
exposure to the radiations from the tube, upon de- 
velopment of the photographic plate, that those 
things which are impervious to the rays have cast 
heavy black shadows, while those which are trans- 
parent have left but faint evidence of their presence. 

If the human hand be placed above the plate, it 
is found, on development, that the flesh is semi- 
transparent, while the bones are comparatively 
opaque. This circumstance has proved of great 
importance in surgery, for it is possible by using 
the X-rays to examine and ascertain the condition 
of a fractured or diseased bone. The fact, too, that 
the metals are opaque to these radiations, has proved 
of remarkable importance to the surgeon, for bullets, 
needles, and other foreign bodies in the flesh can 
be readily located. X-ray apparatus is now invari- 
ably carried by field hospitals in time of war, and 
hundreds of lives have been saved by the revela- 
tions thus afforded as to the exact position of hidden 
bullets. 

It has already been stated that all forms of carbon 
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are transparent to the X-rays, and the reader will, 

therefore, be prepared for the 

statement that diamonds cast no 

^^^ shadows. If more ready tests did 

^^^^k [ not exist, the X-rayswould show, 

^^^^H ; in a very conclusive manner, an 

^H^^P important physical difference be- 

' tween that beautiful gem and the 

many inferior stones which are 

sometimes made to pass muster 

; for it. 

In the accompanying radio- 
graphs are shown the shadows 
cast by four precious stones when 
these gems were submitted to 
examination by the X-rays in 
the manner already detailed. At 
the top is a heart-shaped opal, 
the opacity of which is well 
marked ; No. 2 is a brilliant, 
showing the greater thickness 
towards the centre; No. 3 is a 
beryl, and No. 4 a large sapphire, 
both of which, it will be noted, 
give black shadows as proof of 
their opacity to the Rontgen 
rays. 

To make the matter still 
' - ■ clearer, two other pictures are 

RADIOGRAPH OF FOUR here reproduccd, one a photo- 

CEMS: OPAL, BRILLIANT, , ^, . , ^. ^, 

BERYL, SAPPHIRE. S^aph taken with a camera m the 

ordinary manner, and the other 

a radiograph of the same objects. The subject is a 

human hand, upon which have been placed the 
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jewels just adverted to, with the addition of a glass 
stopper for the sake of comparison. The size of the 
hand, which is that of an adult, serves as a guide 
to the dimensions of the stones. We can here re- 
cognize the heart-shaped opal with the brilliant just 



PHOTOGRAPH OF GEMS UPON THE HAND, 

above it, while at the root of the fingers is the big 
sapphire and the smaller beryl. The glass stopper 
is placed far below, near the thumb. 

Now look at the corresponding radiograph, and 
note how the bones of the fingers can be seen 
through the transparent diamond, and how their 
images are obliterated by the dark shadows of the 
other stones. 
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The expert in gems has no necessity for appealing 
to the X-rays for evidence as to the genuineness of 
the stones with which he deals, for he has methods 
ready to his hand which, while giving results quite 



RADIOGRAPH OF GEMS UPON THE HAND. 

as conclusive, are less formidable and expensive. 
Still, the matter is full of interest, and it is especially 
noteworthy that the conclusion at which the chemist 
long ago arrived, that the diamond was merely car- 
bon in a crystallized condition, is fully corroborated 
by Rontgen's X-rays. 



CHAPTER III 

THE NOMENCLATURE OF GEMS 

THE Student in precious stones has many diffi- 
culties to overcome before he can successfully 
identify every kind of gem, both in the rough and 
cut states. 

By no means the least of these difficulties lies in 
the great confusion which exists with regard to the Confusion, 
names of precious stones. Gems seem to have ac- 
quired their names quite irrespectively of any system 
of nomenclature, and with an utter disregard to their 
relationship one with another, as a difference which 
makes a distinction between one set of gems makes 
no distinction at all between another set. 

For instance, a diamond which is crvstallized 
carbon, is always called a diamond, without regard ■ 
to its colour, and there are red, yellow, green, blue 
and black diamonds, besides the white stones so 
familiar to everyone. 

Yet the gems composed of crystallized alumina 
receive a different name for every colour; the red 
variety is called ruby ; the blue, sapphire ; the yellow, 
Oriental topaz; the green. Oriental emerald; the 
purple. Oriental amethyst; and a whole host of 
delicate shades of every colour are known as fancy 
sapphires. 

The asteria or star stone is still another variety 
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of this crystallized corundum which occurs in many 
different shades of colour, and displays a shimmer- 
ing, glittering, six-pointed star, diverging from the 
centre to the edge of the gem, presenting an ap- 
pearance quite unlike any other precious stone. 

The spinel is a beautiful gem which occurs in 
almost every colour in many different shades, and 
is known as blue, green, purple or red spinel re- 
spectively. The red and blue varieties of spinel are 
not infrequently called spinel rubies and spinel 
sapphires from their resemblance to rubies and 
sapphires. 

This sometimes causes confusion, and it is a pity 
that the name of one stone has in this way become 
used in conjunction with that of another, but the 
reason is only too obvious. One gem is of greater 
value than the other, therefore, to supplement the 
less expensive gem with the name of the more costly 
one, necessarily carries weight with those persons 
who are unfamiliar with precious stones. 

In fact, this kind of thing is the explanation of 
Faulty No- most of the difficulty of the faulty nomenclature of 
mcnciaturc. precious stones. In several cases two or more abso- 
lutely distinct and separate gems have been allowed 
to masquerade under one title, those of less value 
reaping the benefit of the prestige of the more 
costly. 

An example of this is readily to be found in the 
cat's-eye. The true cat's-eye, a variety of chryso- 
beryl, is a most valuable gem, varying in colour from 
rich gooseberry green down to soft honey yellow, 
and displaying a glittering streak or ray resembling 
the iris of a cat. There are also two varieties of 
quartz known as cat s-eyes, which present a some- 
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what similar appearance, but lack the great lustre 
and brilliancy of the chrysoberyl cats-eye; these 
quartz cat's-eyes are almost valueless, yet they are 
cut, mounted, and sold at a low price to purchasers 
who are often unaware that such a thing as a chryso- 
beryl cat's-eye exists. 

Topaz occurs pink, blue, white, and yellow, but 
always bears the same name with a prefix descript- 
ive of the colour. This is another gem which 
labours under the disadvantage of having an ugly 
sister known as Scotch topaz, which is only yellow 
crystal and does not possess the beauty and lustre 
of the true topaz; nor must it be confused with the 
beautiful Oriental topaz or yellow sapphire already 
referred to. 

There is a family of precious gems known as the 
beryl group, of which the chief is the costly and 
popular stone, the emerald, differing only in colour 
from the aquamarine — pale green or blue — and from 
the sage-green variety, termed beryl. 

The beryl must not be confused with the chryso- 
beryl, which is an effective but by no means rare 
stone, unless in the form of cat's-eye, occurring in 
shades of rich green and yellow. The only other 
kind of chrysoberyl of great value is the alexan- 
drite. 

Fine alexandrites possess the property of chang- 
ing colour; by daylight they are bright green, and 
by artificial light they are bright red. Good speci- 
mens of these stones are extremely rare, and in- 
ferior ones do not change colour in such a marked 
way. 

Jargoons or zircons are inexpensive gems, and, 
scientifically, rank next in brilliancy to diamonds. 
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They are found in many colours, but are always 
called by the same napie except when they are 
honey-coloured, when they go under the name of 
jacinth. 

The name of jacinth is also sometimes given to 
a honey-coloured garnet; in fact, most of the jacinths 
sold are this variety of garnet. This has become so 
universal that it may be considered that the name 
jacinth includes the jargoon and garnet of honey 
colour; the correct name of this kind of garnet is 
essonite or cinnamon stone, and is known as such to 
mineralogists. 

This is not the most valuable kind of garnet, for 
there is a green variety, generally misnamed olivine, 
which is extensively used in high-class jewellery; its 
colour is a vivid verdigris green, with a high lustre. 
The ordinary red garnet, though a beautiful and 
effective stone, is found in such large quantities that 
it has little or no commercial value. 

The peridot, which is the true olivine and thus 
known to the mineralogists, is a leaf-green gem of 
great beauty, found in large quantities on an island 
in the Red Sea, and much used in high-class jewd- 
lery. 

The same stone sometimes occurs a delicate prim- 
rose yellow, when it receives the name of chrysolite. 
The chrysolite is not so valuable as the peridot, 
though really fine specimens of it are equally rare. 

The turquoise is a sky-blue opaque stone, the 
finest specimens being found principally in Persia and 
the Sinai Peninsula, though America and Australia 
produce a variety of inferior hardness and texture. 

There is also a substance known as fossil tur- 
quoise, which somewhat resembles the real stone 
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this consists of the fossil remains of ivory and bone 
which have become coloured naturally in the course 
of ages by phosphate of copper. The fossil turquoises 
always show, on careful examination, the bony struc- 
ture of the substance of which they are composed, 
and do not retain their colour or polish like the real 
turquoises. 

Tourmalines are very effective, and though un- 
appreciated in Europe, find ready purchasers in 
America and among the potentates of the East. 
There are red, blue, yellow, green, and brown tour- 
malines, the first two being respectively known as 
rubelite and indicolite — the latter very rare. 

The Hebrew name for diamond is Jahalom, which Derivations, 
is derived from halam (to smite), in allusion to its 
extreme hardness and its abrasive power upon all 
other stones. 

The name of the ruby is merely expressive of its 
red colour, by which it was distinguished from the 
other varieties of the hyacinthus. 

The word sapphire was used by the ancients in 
connection with a blue stone called lapis-lazuli, and 
was merely an epithet expressive of its azure colour ; 
but in course of time it became associated with the 
blue variety of corundum, which forms the stone 
known as sapphire to-day. 

The word jacinth comes to us from the Italian 
giacintOy which can be traced to the Latin hyacinthus. 
The cat*s-eye was named from the resemblance of 
the gem to the iris of a cat. The modern emerald 
is undoubtedly the variety of gem known to the 
ancients as smaragdus, the Greek equivalent of the 
Persian samarrud. The word turquoise indicates 
that this gem was first procured from the Turks. 
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The name asteria was applied by Pliny to the 
asteriated crystals of corundum, and is also known 
as the star-stone. 

Topaz is derived from the Greek tapazios^ an 
island in the Red Sea whence the ancients obtained 
a yellow stone which was, however, probably the 
gem known to-day as chrj'solite. The word tour- 
maline is derived from the Cingalese turmali. Gar- 
net comes from the Latin granatus (grain-like), and 
peridot from the Arabic feridet (precious stone). 

Chrysolite comes from the Gr^^V. chmsous (golden) 
and lithos (a gem), while beryl comes from the Low 
Latin berylltis, and aquamarine from the Latin aqua 
(water) and marina (appertaining to the sea). Phena- 
kite is traced to a Greek word meaning ** a deceiver," 
in allusion to its resemblance to quartz, for which it 
has often been mistaken, and euclase to the Greek 
words signifying '* to break easily," which indicates 
that the stone is easily fractured. Zircon comes from 
the Arabic zerk (precious stone) ; chrysoberyl, from 
the Greek chrusous (golden) and beryllus (beryl) ; 
spodumene, from the Greek spodios (ash coloured^; 
amethyst, from a (not) and methuo (to be drunk); 
and iolite, from the Greek ion (violet) and litlios 
(stone); epidote springs from the Greek epidosis (in- 
crease), with axinite from the Greek axine (an axe), 
and spinel from the Greek, meaning **a little spark." 
Sphene is derived from the Greek sphen (a wedge), 
and opal from the Latin opalus or the Greek ophtlial- 
mitis, meaning eye-stone. 

The alexandrite was named after Alexander I, 
Emperor of Russia, upon whose birthday it was first 
discovered. 

Corundum comes from the Indian korund. Quartz 
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probably comes from a German word signifying the 
grating sound made by clay in kneading it. 

The word " Oriental " originally referred to stones "Oriental." 
coming from the East, but has gradually been applied 
to almost any stone of value, and great confusion is 
caused by its indiscriminate use. 

Although many of the names applied to the pre- 
cious stones by the ancients are still in use at the 
present day, they have been diverted to altogether 
different gems in several instances; for example, the 
sapphire referred to in Holy Scripture is the stone 
known to-day as lapis-lazuli, while the jacinth of the 
Bible is the modern sapphire. 



CHAPTER IV 

THE CUTTING AND POLISHING OF PRECIOUS STONES 

RECENT researches of the " Egypt Exploration 
Fund " are of peculiar interest to all students 
of precious stones, for they brought to light far older 
examples of jewellery than any known before, and 
specimens of goldsmiths' craft which are many 
hundred years earlier than anything of the kind 
previously found. 
Ancient The most important objects are the four bracelets 

jewels. found on the mummy of the queen of Zer at El 

Mehesna. The first consists of a row of facades with 
the royal hawk alternately of gold and turquoise. 
The turquoise pieces were made first, and worn with 
large beads, probably of amethyst, as shown by the 
wear on the edges; the style of the hawks is like 
that of Mena, and probably belongs to the beginning 
of the reign of Zer. 

The ofold hawks are of the later and more ad- 
vanced style, which was developed during the reign 
of Zer ; originally there were eighteen pieces of each 
material, but four of turquoise and five of gold were 
lost during the wearer s lifetime. Similar ornaments 
of lapis-lazuli and ivory were found. 

The second bracelet has a gold centre piece 
copied from the centre of a lotus flower; on each 
side is a group of turquoises and a large amethyst 
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ball, and the side parts are of plaited gold and 
hair. 

The third bracelet is of spiral beads of dark lapis- 
lazuli and gold, with small beads of turquoise. 

The fourth bracelet is of hour-glass shaped beads 
of gold and amethyst. Each of these designs is 
quite independent of the others, and each kind of 
bead was made individually for its intended place. 
The soldering of the gold is technically perfect, 
showing no trace of excess or of difference of colour. 

The arm on which these bracelets were found had 
been at some remote period torn from the rest of 
the mummy by plunderers of the tomb and hidden 
in a hole in the wall. There it was overlooked by 
the builders of the Osiris shrine, by the Coptic 
destroyers, and by the Arabs of the French Mission. 
The owner of these jewels lived in the early part of 
the first dynasty, which extended from 4777 to 
4515 B.C. Thus even at this distant period — so re- 
mote that one's brain fails to grasp it — precious 
stones were fashioned, though in a crude manner, 
and worn mounted as jewels and charms. Further 
particulars of the jewels I have mentioned may be 
seen in the report of the above-mentioned Society 
for the year 1900. The bracelets are exhibited in 
the museum at Cairo. 

There is no doubt that by the ancient races, 
precious stones were generally used in their natural 
or uncut state, and were valued more particularly as Uncut state, 
amulets and antidotes against the evil eye, witch- 
craft and magic, and in many instances for the heal- 
ing qualities they were supposed to possess. Sub- 
sequent to this period they were roughly wrought 
into some kind of shape and polished in order to 
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ncrease their beauty, and were used for the decora- 
tion of goblets, armour, thrones, etc., as well as for 
personal adornment. 

The natural crystallographic faces of most precious 
stones were evidently made use of by the ancient 
lapidaries who merely polished the stone in the form 
in which it was found, or by the addition of a few 
extra faces made the stone somewhat more attractive 
in appearance. No doubt the hardness of many 
gems was a stumbling-block in the way of the primi- 
tive lapidaries, for we find as late as the middle ages 
that rough stones, and diamonds in particular, were 
mounted as important jewels. In this way, un- 
doubtedly, the cutting and polishing of precious 
gems came about, but from specimens of stones thus 
crudely cut, it is quite evident that the sole object 
of the ancient lapidaries was to retain the original 
size of the gems upon which they operated as nearly 
as possible, for we find that, without regard to shape, 
or flaws, or other faults, they were merely covered 
with polished surfaces, with no thought of brilliancy 
or symmetry. As far back as it is possible to obtain 
any records, diamonds, and many other precious 
stones were cut and polished in this crude way in 
India, where, to this day, in the regalias of native 
princes may be seen gems of untold value, the beauty 
of which is entirely marred by the want of scientific 
cutting. For ages past, in India, precious stones 
have been elaborately carved and engraved, and in 
many cases, drilled even to the entire length of the 
Many Gems stoue. Many magnificent gems are seen on the 

market to-day quite ruined for the purposes of mod- 
ern jewellery by this wanton sacrifice of valuable 
material. In order to remove the carving and drill- 



Ruined. 



OF PRECIOUS STONES 



33 



ing on stones thus mutilated, tremendous loss of 
weight is necessarily incurred. Some of the old 
Indian carvings on precious stones are, however, 
really beautiful in themselves, but though evidently 
the result of wonderful patience and a large amount 
of time and thought, the work rarely, if ever, adds 
to the exquisite beauty of the material. In fact, it 
would seem as if the stone was looked upon with 
true artistic feeling, as a suitable 
material for displaying the beauty 
of the carving rather than that the 
carving should increase the beauty 
of the gem. This applies also to 
the cameos and intaglios of the 
glyptic artists of ancient Greece 
and Rome, whose exquisite work 
upon gem stones constitute ex- 
amples of the inimitable art of the 
age. 

It is difficult to trace the art of 
cutting precious stones very closely 
through all ages, as there appear to 
be few records of the industry ob- 
tainable. The earliest date at which gems were cut 
and polished in Europe seems to be as late as 1285, 
as a guild of gem cutters existed in Paris at this 
time. There were also lapidaries known as " table 
polishers" at work in Nuremburg in 1370, but of 
what their work consisted or by what means it was 
executed, we cannot tell. 

About 1460, when Bruges was not only one of the 
principal ports of Europe, but a centre of all 
branches of art, there lived in this town a craftsman 
named Ludwig van Berquen, to whom is attributed 
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the credit of first cutting diamonds with a sym- 
Van metrical arrangement of facets. Van Berquen dis- 

Bcrqucn. covered that by a certain relationship of the facets 

on a diamond the reflection and refraction of light 
were greatly increased. With the exception of 
various slight modifications this method of polishing 
diamonds is in use to this day. Many very fine gems 
undoubtedly passed through Van Berquen's hands, 
and his name became famous in connection with his 
work. 

The industry of diamond-cutting thus became es- 
tablished and flourished at Bruges for many years, 
as we find a guild of diamond cutters there in 1480; 
but on the death of Van Berquen its members evid- 
ently dispersed to other cities, for Amsterdam, Ant- 
werp, and Paris all had their diamond-cutting 
establishments, those of Paris being the most im- 
portant. At this period coloured gems were cut 
almost entirely at Lisbon. 

The French retained a great share of the trade, 
which was patronized by the wealthy and extrava- 
gant classes until the social upheaval of the Revolu- 
tion. In Holland and Belgium,' the industry of 
diamond-cutting became so firmly established that 
to the present day Antwerp and Amsterdam have 
almost a monopoly of this work. 

Many fine gems are, however, cut in London, and 
since the placing of rough stones on the free list of 
the Dingley law, a share of the business has been 
attracted to the United States, although the crafts- 
men employed there are nearly all foreigners. 
Diamond It is difficult to find any records of the tools and 

^a9"gcncr- instruments used by diamond cutters of past genera- 
ations. tions, but as our modern methods are of such a very 
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simple nature, it is highly probable that little or no 
change has taken place in this respect, at all events, 
during the last century. From some old engravings 
here reproduced, which, by the costumes of the 
operators, date back to the end of the eighteenth 
century, it will be seen that the process of polishing 
diamonds at that time was very similar to the one 
now in vogue, except that the mechanical arrange- 
ment for turning the wheels has been superseded by 
the gas-engine and electro-motor. 

Lisbon was the home of coloured gem cutting 
until the beginning of the seventeenth-centu^ry, and 
the art, almost exclusively practised by Jews, was 
carried to such a state of perfection that the work of 
the old Portuguese lapidaries is still famous. 

The Jews were, however, at this time expelled 
from the country and took their arts and crafts to the 
other cities in which they settled. To London some 
of them brought the art of gem-cutting, with the 
result, that not only in that city the finest coloured 
gems have since been cut, but the greatest gem 
market of the world became established — Hatton 
Garden. 
Agates. Agates are cut in large quantities at Oberstein, 

not far from Bingen, where water-power is used to 
revolve the enormous stone wheels upon which the 
work is executed. The workmen lie upon their 
stomachs and press the stones upon the wheel, which 
is shaped into grooves, by which means large quan- 
tities of stones can be cut to the same pattern in a 
very short time and at small expense. 

The industry of agate cutting has flourished to 
such an extent at Oberstein that no other place in 
the whole world can compete with it in this class of 
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work. This is chiefly due to the natural facilities of 
the locality, which contains many rapid streams easily 
applied to the purpose of turning the wheels. In 
recent years, lapidary work of almost every other 
kind has also been introduced into this locality; 
whole families, from small children upwards, take part 
in the work, with the result that it is very inferior 
in quality, but marvellously inexpensive. 

I will now endeavour to describe the process of 
up-to-date gem-cutting, as carried on in a high-class 
London establishment. 

What strikes a casual visitor most forcibly upon 
entering a modern lapidary's workshop is the ex- 
treme simplicity and almost primitiveness of the tools 
and instruments in use. This is the key-note to the 
art of cutting and polishing precious stones, for the 
work is essentially a matter of skill and judgment. 
As it is necessary for the intelligence of the operator 
to be brought to bear upon every stone, machines 
for cutting gems have, up to the time of writing 
(1906), proved of little value, but there are un- 
doubtedly possibilities in this connection. 

In the cutting of rare and valuable gems, the most 
delicate manipulation is required, as the least par- 
ticle taken ofif needlessly, or in the wrong place, the 
slightest error in judgment, may mean a very con- 
siderable diminution in the value of the stone when 
cut It is, unfortunately, not well known how much 
the beauty of a gem depends upon the cutting. Beauty de- 
Good cutting does not mean the putting on of facets ^^^® ^"^ 
by rule of thumb. To a first-class lapidary every 
stone is an individual study, and the problem he has 
to solve is how to produce the maximum brilliancy 
with the minimum loss of weight in any given speci- 
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men. The shape of the stone, its quality, dia- 
phaneity, any flaws it may possess, and its depth 
and tone of colour, etc., have all to be taken into 
account. The lapidary must keep all these in his 
mind while determining the shape and proportion of 
the gem, where a little symmetry, or possibly a little 
weight, may be sacrificed to brilliancy, or a little 
brilliancy sacrificed to weight, in order to secure the 
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most beautiful and at the same time the most valu- 
able gem that the particular stone in hand is capable 
of producing. 

There is necessarily a loss of weight caused by 
the process of cutting a gem. This varies consider- 
ably in accordance with the original shape, imperfec- 
tions, and nature of the rough stone. A well-formed 
diamond loses quite half its original weight in the 
cutting. 

The method of cutting diamonds differs in many 
respects from that used in connection with all other 
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precious stones; in fact, diamond polishing con- 
stitutes a distinct craft which forms the basis of an 
entire industry irrespective of other precious stones. 
The process consists of three different operations : 
"bruting." "polishing," and "cleaving." 

The bruting of diamonds consists of rubbing two Bruting, 
diamonds together in such a way that by continual 
friction each can be made to assume the desired 
shape. Each diamond is cemented upon the end of 



DI.\MOND liEUTlNG. 

a stick or holder about a foot long, and the operator 
firmly holds one end of each stick in either hand. 
The stones are then rubbed and pressed one against 
another over a wooden trough containing a very fine 
metal sieve, into which fall the particles of diamond 
dust rubbed from the stones. In order to obtain a 
sufficient leverage the holders which support the 
diamonds are held against little metal projections on 
either side of the trough. 

The dust which falls through the metal sieve is 
carefully preserved and used later on for polishing 
purposes. The dust is known as " diamond powder," 
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and has exactly the same appearance as slate-pencil 
dust. Thus upon the principle of ** diamond cut dia- 
mond** the stones are roughly fashioned by the 
bruter into whatever symmetrical form he has de- 
signed them to be when finished. 

Another method of obtaining the same result is to 
rotate one of the diamonds in a lathe and to literally 
turn it into the desired shape by means of the other 
stone held against it. 

The small polished flats, known as facets, with 
which the surface of a diamond is covered, are added 
subsequently, this forming another part of the pro- 
cess. 

When the bruter has completed his part of the 
work, the diamonds are handed to an attendant, who 
is seated at a bench in front of two flaring argand 
burners. Small brass basins, known as *' dops/' 
which vary in size from one to three inches in dia- 
meter are placed in the flames, and each dop is filled 
Soldering, with a mixture of tin and lead in the proportion of 

one part of tin to two of lead. When this metal has 
assumed a semi-molten state, it is fashioned into the 
shape of a cone by means of a large pair of soft iron 
tongs, and upon the apex of which cone one of the 
bruted diamonds is carefully embedded. 

After the diamond has been properly adjusted, the 
dop containing the cone of hot metal surmounted by 
the diamond, is plunged into cold water; the stone 
is thus firmly fixed, the dop forming a kind of holder 
for it. 

The stone is now ready to be handed to the 
polisher, but it is necessary for it to be returned from 
time to time to be unsoldered and readjusted in order 
that a different part of the stone may be brought into 
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prominence, as it is only possible to work upon that 
part which projects from the metal. This operation 



is repeated continually until the process of polishing 
is completed. The operation of embedding diamonds 
in the metal as 1 have described is known as " sol- 
dering." 
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An ingenious contrivance for obviating the neces- 
sity of using solder consists of a copper holder into 
which the stone is firmly fixed by means of a forked 
clamp which is pressed against the stone and locked 
into position with a key. The placing of the dia- 
mond in this holder requires, if possible, more skill 
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than is necessary to fix the stone in the cone of sol- 
der, for it is equally imperative that it should be ad- 
justed at the correct angle. 

The polishing of diamonds is a laborious process, 
requiring the greatest accuracy. The craftsmen are 
seated, generally with their backs to the light, in 
front of revolving wheels, which are made of very 
porous cast-iron. The wheels turn in a horizontal 
position at about 2,500 revolutions a minute. The 
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technical name for a diamond-polishing wheel is 
"skeif." The dops containing the diamonds are 
held by means of iron clamps against the surface 
of the skeif, and kept in position by means of heavy 
weights. Four of these clamps are manipulated by 
each operator at the same time, and he is able 



PLACING DIAMOND UPON WHEEL. 

to examine first one diamond and then another, 
occasionally plunging each into cold water to pre- 
vent the heat generated by the friction unsolder- 
ing the stone, which would occasion considerable 
damage to the gem and loss of valuable time and 
labour. 

The surface of the skeif derives its erosive pro- si^it 
perty from the continual application of diamond dust 
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mixed with olive oil and to the dust which comes 
off the stones undergoing the process. The facets 
are polished on to the diamond by means of pressure 
against this erosive surface, while it revolves at a 
high speed. 

The diamond dust is prepared by means of steel 



PESTLES AND MORTARS, FOR MAKING DIAMOND POWDER. 

pestles and mortars in which fragments of boart, or 
coarse, valueless diamond are placed. By means of 
blows and great pressure upon the pestles, the desired 
fineness of diamond dust is obtained. 

As the diamond dops are frequently too hot to 
hand from one man to another with comfort, even 
after having been plunged into cold water as already 
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described, wooden holders are used for the purpose 
of handling them more readily. 

The " brilliant " is the usual form into which ■ 
diamonds of any importance are cut. The front of 
a "brilliant" consists of an octagonal facet in the 
centre, termed the "table," which is surrounded by 
thirty-two smaller facets extending from the table to 
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what is known as the " girdle," or edge of the stone. 
The back of a " brilliant" is in the shape of a pyra- 
mid. A small facet at the extreme apex is known as 
the "culet," and there are twenty-four facets reach- 
ing from the culet to the girdle. The brilliancy of a 
"brilliant "-cut diamond is due to the refraction and 
reflection of light from facet to facet within the gem, 
and a well-cut " brilliant " should be so proportioned 
that a ray of light entering the stone from the front 
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is refracted about within the stone and out again from 
the front, thus causing the maximum of refraction. 

The **rose" is another form of cutting, which is, 
however, only used for small thin stones which are 
unsuitable for making into ** brilliants." The front 
of it is covered with six or more triangular facets of 
equal size, and the back is quite flat. The effect 
obtainable from a ** rose " cut diamond is very small 
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FORMS OF DIAMOND CUTTING. 



A. Front of brilliant. 

B. Side of brilliant. 



C. Back of brilliant 

D. Front of rose. 



E. Side of rose. 

F. Briolette. 



compared with that of a ** brilliant." As the " rose " 
is devoid of the pyramid which causes the lustre of 
a ** brilliant " cut stone, it necessarily refracts the light 
in a very small degree. 

The ** briolette " is a pear-shaped diamond covered 
all over with triangular facets like the front of a 
" rose." It has neither *' table," '' girdle," or " culet," 
and is generally drilled across the narrow end in 
order that it may be worn swinging as a pendant or 
some other similar device. 
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Besides the three principal forms of cutting, which 
I have already described, diamonds are sometimes 
cut into what are known as " single cut " stones, that 
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is, brilliants without the full complement of facets; 
it is unnecessary, however, to say that diamonds cut 
in this way lack brilliancy. 

Thin cleavage or slice-like pieces of diamond are 
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sometimes polished with one very large facet on 
either side surrounded, perhaps, with a few very 
small ones at the edge. Diamonds cut in this way 
are used to put in front of tiny miniatures, in which 
way they are mounted into rings and other jewels. 

I have now to describe the process of cleaving 
diamonds. When it is necessary to divide a rough 
diamond into halves, or to remove a small projecting 
part from a large stone, advantage is taken of the 
property of cleavage, that is, the natural tendency of 
a diamond to divide along certain planes parallel to 
the faces of the octahedron. With this object in 
view the diamond to be cleaved is cemented upon 
the end of a wooden stick or holder in such a posi- 
tion that the plane of cleavage to be used in the 
operation lies parallel to the length of the stick, 
which is firmly fixed into the centre of a weight pro- 
jectingfrom the wooden bench in front of the operator. 
A steel blade is held against the diamond in the 
desired position, and by means of a smart blow upon 
the back of it, the stone is caused to divide along the 
cleavage plane. 

An accurate knowledge of crystallography is 
required for the successful cleavage of diamonds, 
which is always a most onerous operation, though 
to an onlooker it seems performed with the greatest 



ease. 



There is in use in Antwerp an instrument in the 
form of a circular saw, for the purpose of dividing 
diamonds. It consists of a small, thin metal disc, 
with an edge prepared with diamond powder. It is 
rotated at a high rate of speed, and the diamond is 
mechanically pressed against the edge of it. With 
this machine it is possible to cut through a diamond 
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in any direction. The process, however, sometimes 
takes as long as two or three weeks. 

It is a curious fact that diamonds which have been 
sawn or divided with this instrument seem to lack 
something in brilliancy in the polished state when 
compared with gems derived from similar material 
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which has been only cleaved with the blade. An 
explanation of this has not yet been forthcoming. 

The fashioning of what are sometimes called, but 
quite inaccurately, Oriental gems, is, as already men- 
tioned, quite different from the process employed in 
connection with diamonds. 

Whereas diamonds are cut and polished by means orfenud 
of great pressure and friction, and as it were, by main s"" """tag- 
force, emeralds, rubies, sapphires, peridots, etc., etc., 
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are manipulated with a delicacy of touch combined 
with a perfection of technique which constitute the 
whole secret of successful gem cutting. Upon the 
end of a tiny holder which may be made of ebony, 
ivory, or hard wood, and about the size of a short 
penholder, the gem is firmly fixed by means of 
cement. The other end of the holder is held against 



GEM FIXED UPON THE END OF TINV HOLDER. 

a rest called a "jamb peg." which is securely fixed 
at the right-hand side of the "lap" or revolving 
disc, against the surface of which the gem is brought 
into contact. To the surface of the discs, made of 
metal, is applied an erosive material consisting either 
of diamond dust, carborundum or emery, according 
to the requirements of the work in hand at the 
moment. They measure about nine or ten inches in 
diameter and about one inch in thickness, and are 
revolved horizontally either mechanically by means 
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of a crank held in the left hand, or by power conveyed 
from an electro-motor or gas engine. 

The first part of the process consists of roughly 
fashioning the gem into somewhat the shape it is 
destined to assume, at the same time removing 
worthless and faulty parts, and afterwards of apply- 



GF.M HELD IN rOSITION AGAINST THE WHEEL. 

ing the numerous little flats known as facets with 
which most precious stones are covered. It is to the 
arrangement and design of these facets that the gem 
ultimately owes its brilliancy and lustre. 

At this stage of the. work the precious stone pre- 
sents a very dull and uninteresting appearance, for 
although much study and skill have been bestowed 
upon it, the facets which the cutter has executed 
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with such great care, are still unpolished, and the 
gem is now handed to another craftsman whose duty 
it is to perform the process of polishing. 

The work of the polisher, which is somewhat 
more mechanical than that of the cutter, first consists 
of gently pressing each facet one at a time to the 
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surface of another revolving wheel. This is a matter 
of very great delicacy, for not only is it necessary to 
brighten or polish the facets without unduly enlarg- 
ing them, but also the angles between the facets 
must be retained exactly as arranged by the cutter, 
to whose judgment the result of the entire work is 
attributable. 

As in the process ot cutting, so also in that of 



POI.ISHINi; EMERALDS, RUKI 



CUTTING AND POLISHING 63 

polishing, all kinds of unforeseen difficulties are apt 
to occur at any time. A tiny feather or flaw may 
widen, an edge or angle may grizzle (chip) or a vein 
prove troublesome. The craftsman of the greatest 
ability is he who can overcome with a nicety of touch 
and extreme patience such untoward events without 
devoting more of his time to the work than the value 
of the gem upon which he is operating at the moment 
warrants. It is very easy for a careless or incompetent 
polisher to entirely ruin the work of a most experi- 
enced cutter. 

The discs used in the process of polishing are 
similar in appearance to those used for cutting pur- 
poses, but instead of having an erosive substance 
impressed into the surface, they are smeared with a 
polishing material, such as rotten-stone. In order 
that the polishing medium may remain on the wheel 
as long as possible, parallel scratches are repeatedly 
made with lumps of hard sandstone divergent from 
the centre of the edge. The discs used both in 
cutting and polishing vary in composition to suit the 
specific hardness and other peculiarities of the gems 
undergoing treatment. They are made of iron, brass, 
copper, lead, gun-metal, bell-metal, tin, pewter, etc. ; 
also of wood, leather, and felt. 

As a general rule coloured stones are cut into Forms of 
much the same forms as those used for diamonds, <^""*"^- 
although often greatly modified, and therefore a 
description of them is almost unnecessary. An ex- 
ception must, however, be made of the emerald, 
which is nearly always cut square or oblong, and 
covered with facets having parallel straight lines 
between them. This is known as the '* step-cut." 
There is, however, great licence for making all kinds 
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of fancy and original shapes, some of which are 
extremely effective. 

It is always possible with a little ingenuity to 
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modify or alter the accepted conventional form of 
cutting to suit any particular stone, and it is in this 
connection that the craftsman with an artistic sense 
of proportion succeeds. 
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Another form of cutting precious stones is known 
as "en cabochon," that is, with a rounded surface. 
Stones cut in this way have the fronts made smooth, 



and generally have the backs flat, or nearly so. 
This form is always employed for opaque and semi- 
opaque stones, such as turquoises, chrysoprases, 
moonstones, opals, cat's-eyes, asterias (star-stones), 
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etc. Emeralds, sapphires, rubies, and many other 
coloured stones are sometimes treated in this way 
with excellent effect. Gems cut " en cabochon " are 



ENGRAVING GEMS. 



greatly used in Russian jewellery, and in certain 
artistic circles in London and Paris they are pre- 
ferred to those cut in a more elaborate way. 

The process of dividing a stone into two or more 
pieces is known as "slitting." The method em- 
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ployed is to hold the gem stone against the extreme 
edge of a very thin metal circular plate, which is 
primed with diamond dust, and caused to revolve 
either vertically or horizontally. 

This is an operation requiring much skill and 
judgment, for it is necessary for the plate to pass 
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through the stone in absolutely the desired direction, 
possibly from one projecting point to another with- 
out making the aperture or cut wider than the 
thickness of the plate. In the case of a gem of value, 
such as a ruby or an emerald, an error in judgment 
equal to the width of a hair is of importance. Slitting 
is performed by the Cingalese by means of a wire 
smeared with diamond dust and worked in the 
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manner of a fret saw, but this is a most tedious and 
unsatisfactory process. 

Gem stones are drilled by means of a point made 
of a splinter of diamond or a " chenier," primed 
with diamond powder. The drill is rotated by means 
of a lathe or other device, and the stone is gently held 
against the revolving point at the desired angle. 
Drilling and For engraving and carving gem stones, small discs 
carving. ^f metal are rotated in the same way, the gem being 

held against the edge of the discs. The edges of 
these discs vary in shape, so that the character of 
the cut produced may be varied according to the 
requirements of the work in hand. 

Some of these tiny tools are endowed with a cutting 
property by the application of diamond dust, carbo- 
rundum, etc., and others are smeared with a polish- 
ing material for use in the subsequent process of 
polishing. 



CHAPTER V 

GEMS CONSIDERED COMMERCIALLY 

TH E market value of all precious stones fluctu- 
ates very greatly. This is chiefly due to two 
reasons, viz. : 

Firstly, the discoveries of new sources of supply. 

Secondly, the vagaries of fashion. 

The discovery of new mines, etc., generally has 
the result of lowering the value of a gem unless 
great care be taken to regulate the supply upon the 
market. This is sometimes done successfully, as in 
the case of the De Beers diamond mines, but unfor- 
tunately it is not always possible to exercise this 
control. Sometimes two distinct discoveries take 
place at about the same time, and until some com- 
bination can be formed between them, the output 
from the two sources must enter into competition 
with each other, with the result that the market price 
falls. As an instance of this may be mentioned the 
pink tourmaline from California and Brazil. Beau- 
tiful gems from both these localities appeared almost 
simultaneously upon the market, greatly to their 
mutual detriment. 

Fashion lays down arbitrary rules with regard to Fashion, 
precious stones, as with most other things, and a 
gem which is highly appreciated at one time is 
scarcely thought of at another. For instance, the 
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cat's-eye, which was a most fashionable precious gem 
some twenty years ago, is seldom asked for now, 
whilst the emerald is so greatly in demand that it 
has trebled its value within the same period. 

Sometimes a passing fashion will give a fictitious 
value to a gem stone for only a few months or even 
weeks. This is especially noticeable with regard to 
the less expensive gem stones. 

We can all recall the craze for chrysoprase, and a 
still more recent one for " turquoise matrix." The 
market value of either of these stones at the present 
moment is extremely small, but while the fashion 
lasted the supply was not equal to the demand, and 
the prices rose accordingly. At the time of writing 
all green stones seem to be in vogue — emeralds, 
peridots and olivines. Owing to these changes it is 
impossible to give the reader any quotation of the 
market value of gems, but in forming an opinion the 
following items are the principal considerations : 
colour, freedom from imperfections, proportion, 
weight and size; also, if the stones be cut, the crafts- 
manship must be examined. All precious stones 
Value. increase in value per carat as the size of the stone 

increases, and although no satisfactory rule can be 
given for making a calculation in this connection, 
the following gems may be mentioned as those of 
which the value increases the most rapidly, viz., 
emerald, ruby, diamond, sapphire and cats-eye. 

When precious stones are sent to London, or some 
other gem market, in the rough state, they are first 
cut and then divided into suitable qualities for sale. 
Many gems, however, are crudely cut by the natives 
of Ceylon before they appear upon the market, and 
these have to be recut before they can be used in 
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high-class jewellery. Much additional loss of weight 
is thus incurred by the stones being cut twice. The 
process of cutting gems is a somewhat expensive 
item in connection with precious stones. Not only 
does the lapidary make his charge for the work, but 
great loss of weight to the material is unavoidably 
incurred. The lapidary charges by weight upon the Lapidary's 
stones in their finished state, except with diamonds, ^^***8**- 
which are charged upon the weight of the rough 
stones. 

Gems are sold in small paper packets, known in 
the trade as ** parcels." Papers of various colours 
are used to show off the different kinds of stones to 
the greatest advantage. Opals are shown on black 
and turquoises on yellow, and so on. It is advisable 
to remove the gems from the paper when contem- 
plating a purchase, and to place the coloured paper Coloured 
on one side, in order to see the exact shade of colour p*p«** 
of the gems. The colour of one gem is often affected 
by that of another, and in this way one is apt to be 
somewhat deceived. For instance, if one had been 
examining a parcel of emeralds, and quickly turned 
one s attention to peridots, the latter stones would 
appear quite yellowish, or if the peridots were seen 
first, the emeralds would seem quite blue. 

Gems are generally sold by the carat weight, which Carat 
varies in different countries, but to such a very slight ^**fi^^*- 
extent that it is of no great importance. The carat 
weight in general use in Great Britain is equal to 
3. 1 683 1 grains troy, that is, 15 1.5 carats = i oz. troy. 
The weights used by gem merchants for weighing 
precious stones are numbered, 1,000 carats, 500 
carats, 200 carats, 100 carats, 64 carats, 32 carats, 
16 carats, 8 carats, 4 carats, 3 carats, 2 carats, i carat, 
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J carat, ^ carat, ^ carat, -^ carat, -^ carat, ^ carat 
In recording the weight it is not considered necessary 
to reduce the figures to simple fractions. Thus, one 
might write a description of a parcel of gems : " five 
fine yellow sapphires 65 ^ ^^ cts." 

The cheaper varieties of gem stones, especially in 
the raw state, are frequently quoted by the gramme, 
or by the oz. troy. Turquoises are sold by the 
piece. For weighing gems of value, scales of great 
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delicacy are necessary, and the operation is per- 
formed with the care exercised in weighing poison- 
ous drugs. 

The word carat is said to be derived from "carat," 
a red bean, the fruit of a tree called Kuara, which 
seems to have been used in the earliest ages for 
weighing gold. 

In dealing in precious stones, it is customary when 
making an offer for goods, to seal up the parcel, with 
the amount offered written on the paper. While this 
seal remains unbroken the offer holds good. If the 
offer be refused, the parcel is returned to have the 
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seal broken by the would-be purchaser, who is thus 
released from his obligation. 

Sometimes it is necessary to estimate the weight 



SCALES FOR WEIGHING GEMS. 



of the stones contained in a diamond ornament 
offered for sale without the opportunity of removing 
the gems from the settings. It requires a great 
amount of experience to make such a calculation 
with accuracy, consequently the buyer is apt to make 



Diamond 
calculator. 
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an allowance to be sure that he is **on the safe 
side." 

An ingenious little instrument called the " Moe 

Diamond Gauge 
and Calculator/' is 
of inestimable value 
for the purpose of 
making the calcu- 
lation. With this 
piece of mechan- 
ism, which is of a 
most simple nature, 
it is only necessary 
to make measure- 
ments of the thick- 
ness and of the dia- 
meter of the stones 
to ascertain their ex- 
act weight. Certain 
arbitrary figures 
are indicated on the 
instrument, which 
are referable to a 
printed list giving 
the exact weight of 
the stones up to 7^ carats each. The instrument is, 
however, only for use in connection with diamonds, 
and does not calculate the weight of pear, marquise 
or other fancy shapes. The invention is of American 
origin. 




** THE MOE " DIAMOND GAUGE AND 
CALCULATOR. 



CHAPTER VI 

EFFECTS OF FASHION UPON PRECIOUS STONES 

WHAT a potent factor fashion is! We are all 
more or less subject to her sway ; her arbitrary 
rules form laws from which we are unable to depart, 
although they often seem to come and go without 
apparent rhyme or reason, and to be the outcome 
of mere caprice. 

Fashion is devoid of method with the one excep- 
tion that she constantly works round and round in a 
circle, repeating what has been done before, and 
stopping to pick up things which she has dropped 
long ago and forgotten. 

The decrees of fashion are perhaps felt more keenly 
by members of the artistic crafts than by any other 
part of the community, and it is to their benefit to 
pander to and supply whatever her wants may be. 

There is no doubt that precious stones are subject 
to the changes of fashion in a very great degree, al- 
though there are other causes which affect their 
market value. Within quite recent years we have 
seen that all green stones have been in vogue. The 
series commenced with emeralds, which have con- 
tinued to advance in favour; then came the inexpen- 
sive but delicately pretty chrysoprase ; the olivine, 
with its verdigris green, was the next in order; to be 
followed in turn by the still popular Egyptian peridot. 
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Old- 
fashioned 
stones. 



Unappreci- 
ated gems. 



During the same period many gems which were 
known as ** old-fashioned stones" when we were boys 
have been reinstated in popular estimation. Among 
these are, in addition to the peridot, the golden 
brown topaz- (Brazilian) the sea-green and sky-blue 
varieties of aquamarine, the amethyst, and the rose- 
pink topaz. 

Who can say that we may not find ourselves some 
of these days, again admiring the onyx and the 
carbuncle! Although it is impossible at present to 
perceive much beauty in them, fashion may again 
look kindly in their direction, and these, with similar 
stones, may again become a la mode. 

There are many very beautiful gem stones which 
are almost unknown to the general public, but which 
from a purely artistic point of view, can vie with those 
stones which are most sought after. 

The series of gem stones which consist of corundum 
not only includes ruby, sapphire, oriental emerald 
(green sapphire), oriental amethyst (purple sapphire), 
oriental topaz (yellow sapphire), but also gems of 
the greatest delicacy of colouring and great amount 
of brilliancy and lustre, which have become some- 
what unhappily known as ** fancy sapphires." 

The range of colour and shades of colour in which 
these stones occur is practically unlimited; no collec- 
tion of them can ever be considered complete. Not 
only do we find such colours as blue, yellow and 
purple, but there are soft and refined tones which 
can only be described by such expressions as silvery 
gray, pale lemon, lilac, peach pink, etc., etc. Certain 
varieties of the corundum gems possess the curious 
and beautiful property of changing colour when ex- 
posed to a different kind of light, in much the same 
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way as the alexandrite changes from green to red in 
natural and artificial light. I have seen such stones 
change from a peculiar steel gray to a decided rasp- 
berry red. 

The asteria or star stone which also consists of 
corundum, exhibits a six-pointed star divergent from 
the centre to the edge of the stone. This curious 
gem stone occurs in several colours, the red and blue 
ones being the most rarely found. These are called 
respectively star rubies and star sapphires, but there 
are many of these stones which are pale and indefinite 
in colour, which cannot be included under these 
headings, and are simply called star stones. 

The jargoon, or zircon, is another gem which is 
greatly unappreciated, and which, for its many decor- 
ative qualities deserves recognition. A wide range 
of colours also occurs in this gem, different specimens 
exhibiting a brilliant orange, a curious gamboge 
yellow, pistachio green, and very many shades of 
reddish-brown to golden brown, also dove colour 
and white. The brilliancy of this gem stone when 
skilfully cut is so very great, especially in the paler 
varieties, that it closely approaches that of the 
coloured diamond. 

The spinel presents also a large number of dif- Fiamcrcd 
ferent colours, but, strangely enough, with only the "p****^ 
exception of the red variety, they are seldom seen 
in jewellery. In addition to the red spinel, which 
too closely resembles the ruby to form a popular 
stone, there is the beautiful "flame red" varietv 
which displays the extraordinary effect of a burning 
coal. A stone of this colour is, however, of very 
great rarity, and consequently highly appreciated 
by connoisseurs of precious stones. 
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There are spinels of many different colours which, 
although they may be described as a little ** sleepy '* 
with regard to brilliancy, may be regarded as most 
effective gem stones. 

If fashion, by a turn of her wheel, would bring 

some of these really beautiful, but seldom heard-of 

gem stones into prominence, we should undoubtedly 

see some new effects in high-class jewellery. 

The new It is so seldom that the discovery is made of an 

gem. altogether new gem, that the announcement of the 

recent finding of kunzite at once attracted consider- 
able attention. This gem, which has been proved 
to be a variety of the mineral spodumene, has be- 
come a favourite chiefly on account of its being a 
novelty. The stone presents a curious and pleasing 
peach-pink colour and a fair amount of brilliancy. 
Its slight resemblance to pink topaz and pale ame- 
thyst has, however, a detrimental effect upon its 
popularity. Nevertheless, it has attained a position 
of some importance, particularly in the land of its 
origin, America. Kunzite possesses the property of 
becoming fluorescent after exposure to the X-rays, 
but this does not add to its beauty as a jewel. 

There are several very interesting gem stones 
which, in spite of being universally esteemed by all 
who have a knowledge of precious stones, have little 
chance of becoming th*^ ^ashion for the simple reason 
that they are so rarely found. 

The alexandrite, for example, is a most popular 
stone, but owing to the great difficulty of obtaining 
satisfactory specimens, it cannot be said to be fashion- 
able. The fascination of this gem consists of the 
property of changing colour from green by daylight 
to red by artificial light. There are many to be ob- 
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tained which change from greenish brown to brown- 
ish red, but these are not at all appreciated. If really 
fine alexandrites could be obtained in moderately 
large numbers and in pieces of suitable size for use 
in modern jewels, there is no doubt that these would 
soon be found among the most fashionable of pre- 
cious stones. 

Another gem stone to which the same remarks 
apply is the curiously lustrous sphene. A fine sphene 
has only to be seen to be admired. It is a lemon 
yellow or cinnamon brown in colour, and possesses 
the power of dispersion of light to a wonderful ex- 
tent. But the occurrence of this gem up to the a curiosity, 
present time is of such extreme rarity that a single 
specimen forms a curiosity. It certainly has the dis- 
advantage of being very soft, so that it cannot with- 
stand much hard wear, but even this drawback 
would not prevent it from becoming popular if a 
fair supply were forthcoming. 

Fashion seems to have her permanent favourites 
among precious stones, for diamonds, rubies, emer- 
alds, sapphires, opals and turquoises are never com- 
pletely banished from favour, although one or the 
other is for the time being placed in the foremost 
rank. 

A gem which has entirely lost its prestige in Anaban. 
fashionable jewellery is the chrysoberyl cat's-eye. don«i««n- 
This beautiful and effective gem was in such great 
demand some fifteen or twenty years ago, that fine 
specimens fetched enormous prices, and large num- 
bers were used in the form of every kind of jewel. 
Now, however, it is seldom seen at all, and even 
good specimens are with difficulty marketed. The 
stone consists of a variety of the mineral chryso- 
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beryl which, when cut en cabochon, displays a silvery 
shining ray or line down the centre of the gem. 
The body of the stone is green, brown, or yellow 
the first and last of these colours being considered 
the most desirable. 

Unfortunately there is a worthless variety of 
quartz which has somewhat the appearance of the 
chrysoberyl cat's-eye. This stone does not approach 
the beauty of colouring and lustre of the true cat's- 
eye, yet the fact that it was mounted extensively in 
cheap jewellery may have had something to do with 
the decline of the cat's-eye in popular favour. 
Jewels of our It is extremely difficult to obtain information with 

regard to the precious stones used in the jewels of 
our ancestors. A good idea of the form and design 
of the jewels can be gathered from the paintings of 
contemporary artists, but a knowledge of the nature 
of the material cannot be obtained in this way, for 
beyond a rough indication of the colour no impres- 
sion is conveyed. Also, from inventories and lists 
of belongings of royal and notable people of the 
past, it is possible to gather but little information 
about the jewels of the different periods. There is 
no doubt, however, that much confusion with the 
different kinds of stones existed, for there is evid- 
ence of white sapphires and rock crystal being 
classed as diamonds, and garnets as rubies. Rubies, 
sapphires, carbuncles, emeralds, opals, garnets, 
onyxes, crystals were often mentioned and described, 
while the balais ruby or red spinel is included 
amongst the jewels of Queen Elizabeth. 

The precious stones contained in articles of an- 
tique jewellery of nearly all periods are generally of 
a very insignificant nature considered from their 
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modern point of view. They generally consist of 
crudely cut garnets, crystal, pale blue sapphires and 
emeralds, but are fragmentary and of poor quality 
in every respect. Also the backs of the settings are 
closed inj so that any beauty which the stone may 
have possessed was not displayed to advantage. 
The backs of the gems were also originally painted 
in order to alter or improve the colour, although the 
pigment is often found to have perished with the 
course of time. 



CHAPTER VII 

GEMS AS AMULETS — BIRTH STONES, ETC. — GEM-STONES 

OF THE BIBLE 

Magic. A 'r ^ ^^"^^ when magic was a ruling power upon 

't\ the earth, and superstitions now long exploded 
were the order of the day, it is not surprising that 
in those things which the infancy of science was not 
able to explain, men should suspect some hidden 
mystery and occult power, and that an easy credence 
should be given to all sorts of fancies and fictions 
regarding their nature and properties. Thus the rare 
stones and precious gems which by their rarity as 
much as their beauty became objects of interest, 
wonder, admiration and value; and concerning the 
origin and formation of which little was known, and 
that not widely, were well suited to excite the love 
of the marvellous and the belief in the supernatural 
which in ancient and mediaeval times held so power- 
ful a sway over men s minds. 
Taiismanic To these precious stones were attributed pro- 
powers. perties and taiismanic powers which, though in the 

enlightenment of the twentieth century they provoke 
a smile, were firmly believed in, in their day. And 
after all, some of these quaint old superstitions have 
died so hardy that to them can easily be traced many 
of the little halos which surround some of the pre- 
cious gems used in our jewels to-day. Most of them 
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are innocent enough, 'tis true, and, at all events, 
afford opportunities for the display of pretty senti- 
ments, besides forming an ever-useful subject of 
light conversation. 

The following few notes will give the reader a 
fair idea of the quaint conceits associated with gem 
stones in the distant past. A few only will answer 
the purpose, as there is a great sameness about 
them all, particularly with regard to their absolute 
absurdity. 

Probably the most ancient of all these superstitions 
is that connected with amethyst. This stone was 
supposed by the ancients to preserve the owner 
from the effects of drunkenness, and perhaps, after 
all, it was as effective in its way as the **gold cure " 
of which we hear so much nowadays. It was also, 
considered a preservative against hailstones and 
locusts, and was said to produce sleep. If an ame- 
thyst bead were suspended on a hair from a baboon 
and worn at the neck, it was believed to keep away 
evil spirits and to thwart witches. 

The chrysolite and the topaz possessed the power 
of cooling boiling- water; probably any other stone 
would have done as well for this purpose, though it 
might not have their additional virtue of cooling 
angry passions. These two gems were also believed 
to possess a power to which those who feared the 
secret treachery of their enemies turned for protec- 
tion. If poison were suspected and one of these 
stones were introduced into the vessel, the presence 
of the subtle drug would so change its character that 
it would present the appearance of a piece of un- 
polished crystal or even glass, while in the absence 
of poison it would retain its natural brilliancy and 
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lustre, and the owner could drink his cup of wine 
with impunity. 

Valuable as it undoubtedly must have been to 
have a ready means of detecting poison, it was still 
more important to be able to counteract its effect 
when taken inadvertently, and to this end the ame- 
thyst, the ruby and the diamond came to the wearer s 
aid. The last named, while affording protection to 
the wearer from the effects of poison, was also con- 
sidered to be a poison in itself of the most deadly 
description. Cellini states that an attempt had been 
made upon his own life by introducing diamond 
dust into his salad, but that, fortunately for him, the 
diamond had been stolen and replaced by glass. 

Another curious belief was that this precious gem, 
held in the mouth, caused the teeth to drop out. 
The diamond was enabled to deprive a loadstone of 
its magnetism, and shared with the balais ruby all 
the virtues of a lightning conductor. It was only 
necessary to touch the corners of a building with 
the latter stone to ensure its safety from the effect 
of lightning. 

The diamond also was believed to influence the 
personal character of its wearer; magnanimity, vir- 
tue, and courage being amongst the attributes it 
engendered. Still more the man who entered upon 
a lawsuit would do well to wear the precious stone, 
for its effect would be to settle the suit in favour of 
the wearer. It is unrecorded what happened if both 
parties wore diamonds. Would it be the bigger dia- 
mond, or the greater number of diamonds that gained 
the day, I wonder! And even yet the wonderful 
powers with which the diamond is credited are not 
all told. 
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By it the power of magic and of witchcraft was witchcraft, 
overthrown, ghosts and devils were driven out, and 
last, but not least, the sleep of the happy pos- 
sessor was never troubled by the gruesome night- 
mare. 

These last benefits might, however, also be ob- 
tained from the chrysolite so called, more probably, 
the stone that is now known as topaz. This stone, 
in order that the charm might be in operation, 
should be worn in a gold ring on the left hand. 
Devils fled from its presence when it was threaded 
like a bead upon the hair of an ass. As regards the 
wicked spirits and the nightmare, the ruby possessed 
the same potency. 

Should one desire to be rich, a jacinth, it was be- 
lieved, should be worn in a finger ring, and the usual 
accompaniments of honour and wisdom follow suit. 
This stone also was said to produce sleep. 

The sapphire was another useful little gewgaw, 
for it was supposed to carry weight with princes, 
and all who wore the purple. 

There is another stone, which, like the diamond, 
was useful in lawsuits in another way, but tending 
to the same end in the long run. If it were neces- 
sary to expose a false witness, one had only to con- 
front him with an emerald, which immediately under- 
went some extraordinary change. The emerald was 
also supposed to give to the wearer the power of 
eloquence of speech. This gem also had another 
curious property. It struck snakes blind. 

The possessor of the ruby was preserved from 
sadness and evil thoughts, and as a correlative 
enjoyed a cheerful temperament. The red spinel, 
known as the balais ruby, also possessed these vir- 
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tues, and added to them the enviable one of being 
a peacemaker. 

There are two stones which were used as amulets 
against danger, viz.: the turquoise, whose power 
was chiefly exercised over the safety of equestrians, 
and the ruby, which was said to turn black if the 
owner were in danger, and if the gem had been a 
gift, also indicated the danger of the giver in the 
same way. Among the many superstitions relating 
to the turquoise, the prettiest is that, when given as 
Love token, a love token, its hue varied with the constancy of 

the lover. Some thought its change of colour merely 
indicated the health of the wearer, rather than the 
constancy of the lover, and others again thought 
they could read in it the time of day. Pretty fancies 
enough, but how far from the truth ! 

There were many stones credited with direct in- 
fluence over the physical health of the possessor. 
Some, like the ruby and the balais ruby, had the 
guardianship of the general health of the wearer, 
while others only possessed the power to combat 
some specific disease. For instance, diseases of the 
eyes might be cured by balais ruby powdered and 
stirred up in water and taken internally, while the 
eyesight was improved by staring at an emerald. 
The opal and the beryl had only to be worn to form 
amulets against diseases of the eyes. A prescrip- 
tion which was supposed to be a good liver tonic, 
was to drink the water in which a beryl had been 
rinsed. Hiccoughs were also stopped by the same 
means. 

The "falling sickness," whatever that may be, 
found its sure cure in the emerald, and consumption 
in the moonstone. There was much less trouble and 
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inconvenience attached to this method than to the 
open air treatment now in vogue. It was only neces- 
sary to hang a moonstone round one's neck and 
wait for the new moon. Then during a fortnight 
the cure was effected, but the moment the moon 
was on the wane, the stone lost that charm and 
developed another still more remarkable. If after 
washing the stone, some of the water used for that 
purpose was held in the mouth without swallowing 
it, one was immediately endowed with the power of 
prophecy ! 

The opal, the fairy gem, was supposed by the Luck, 
ancients to share the charm of every gem whose 
colour it reflected; but strangest fancy of all, when 
stolen, the thief became invisible and was allowed 
to escape scot-free. 

The notion that the opal brings ill-luck to the 
wearer is not nearly so ancient as many of supersti- 
tions related of other stones. It probably does not 
date farther back than the middle ages. The old 
word "ophal" for opal, which was used as late as 
Queen Elizabeth's days, was derived from ophthal- 
miuSj by which name this stone was known to the 
Greeks. The meaning of the word is eyestone, and 
as eyes are ** unlucky," even in peacocks' feathers, 
perhaps an explanation of the superstition lies in the 
name of the stone. 

A quaint idea, the origin of which I believe is Birth stones, 
unknown, is that certain gem stones have become 
associated with the months of the year, and each is 
considered a lucky talisman for those persons whose 
natal day falls within the month which it represents. 
These gem stones are called birth stones, and are as 
follow : 
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Apostle 
stones. 



Tribes 
stones. 



January 
February 
March 
April . 
May . 
June . 



Garnet. 

Amethyst. 

Bloodstone. 

Diamond. 

Emerald. 

Agate. 



July . . . 

August . . 

September 

October 

November 

December 



Ruby. 

Sardonyx. 

Chrysolite. 

Opal. 

Topaz. 

Turquoise. 



The following gem stones are said to be associated 
with the twelve Apostles (H. Emanuel, F.R.G.S.): 



Peter . 
Andrew 
John . 
James . 
Philip . 
Bartholomew 



Jasper. 

Sapphire. 

Emerald. 

Chalcedony. 

Sardonyx. 

Carnelian. 



Matthew . . 
Thaddeus 
Thomas . . 
James the less 
Simeon . . 
Mathias . . 



Chrysolite. 

Chrysoprase. 

Beryl. 

Topaz. 

Jacinth. 

Amethyst. 



Also the twelve tribes of Israel are represented 
by gem stones, viz.: 



Reuben 

Simeon 

Judah . 

Issachar 

Zebulon 

Dan 



Carnelian. 

Chrysolite. 

Ruby. 

Sapphire. 

Diamond. 

Emerald. 



Napthali 
Gad . 
Asher . 
Benjamin 
Ephraim 
Manasseh 



Beryl. 

Amethyst. 

Onyx. 

Jasper. 

Garnet. 

Agate. 



Gem Stones of the Bible. 

The three following lists of precious stones appear 
in the Bible : 

I. The Description of the High Priest's Breastplate. 

(Exodus, xxviii, 17-20). 

Emerald. Topaz. Ruby or Sardius. 

Sardonyx (Dia- Sapphire. Carbuncle. 

mond — A.V.) Agate. Amber or Jacinth. 

Amethyst. Beryl. Chalcedony or Chry- 
Jasper. solite. 
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IL The Covering of the King of Tyre. (Ezekiel, xxviii, 13). 

Diamond. Topaz. Ruby. 

Jasper. Onyx or Beryl. Chrysolite or Chal- 

Carbuncle. Emerald. cedony. 

Sapphire. 



III. The Figurative Description of the Heavenly City. 

(Revelation, xxi, 19, 20). 

Sapphire. Chalcedony. 

Sardonyx. Sardius. 

Beryl. Topaz. 

Jacinth. Amethyst. 



Jasper. 
Emerald. 
Chrysolite. 
Chrysoprase. 



The following is a list of all the gem stones men- 
tioned in the Bible, together with the reference, and 
the probable modern names: 



Biblical Name. 

Adamant 
Agate . . 
Amethyst 
Beryl . . 
Carbuncle 
Chalcedony 
Chrysolite 
Chrysoprase 
Diamond 
Emerald . 
Jacinth . 
Jasper 
Ligure 
Onyx . . 
Sapphire . 
Sardius or 
stone . 
Sardonyx 
Topaz . . 




Sardine 



Reference. 

Ezekiel, iii, 9. 

„ xxviii, 19. 
Revelation, xxi, 20. 
Exodus, xxviii, 20. 

„ xxviii, 17. 
Revelation, xxi, 19. 






XXI, 20. 



XXI, 20. 

Exodus, xxviii, 18. 
„ xxviii, 18. 
Revelation, xxi, 20. 
Exodus, xxviii, 20. 

xxviii, 19. 

xxviii, 20. 

xxviii, 18. 






>> 



xxvni, 17. 
Revelation, xxi, 20. 
Exodus, xxviii, 17. 



Probable Modern 
Name. 

Corundum. 

Agate. 

Amethyst. 

Aquamarine. 

Emerald. 

Plasma. 

Topaz. 

Chrysolite. 

Onyx or Jasper. 

Carbuncle. 

Sapphire. 

Agate. 

Jacinth. 

Onyx. 

Lapis-lazuli. 

Ruby. 

Sardonyx. 

Peridot. 



CHAPTER VIII 

DIAMOND 

Carbon. " I ^HE diamond is almost pure carbon in a crystal- 

-L lized state, and being the hardest substance in 
nature occupies the position of No. lo in the scale 
of hardness. In this respect, however, specimens 
from different localities vary to some considerable 
extent, and even stones derived from mines in close 
proximity to one another are not identical in hard- 
ness. 

The diamond crystallizes in the cubic system, and 
generally occurs in the form of the octahedron or 
rhombic dodecahedron. Some rough diamonds have 
the appearance of being almost spherical, which 
effect is caused by their occurrence in a form com- 
posed of forty-eight faces, known as the six-sided 
octahedron. The fact that the diamond is among 
the few minerals which sometimes crystallize with 
convex or curved surfaces, adds to the almost 
spherical appearance of this form. 

This gem frequently occurs twinned. The natural 
crystals are frequently marked with equilateral tri- 
angular depressions of various sizes and interlaced. 
The cleavage is highly perfect, and parallel to the 
faces of the octahedron. The fracture is conchoidal. 
Lustre, brilliantly adamantine; specific gravity 3.52; 
transparent to opaque in black specimens; exhibits 
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positive electricity when rubbed. The diamond is 
extremely transparent to the Rontgen rays. 

The refractive power of the diamond upon light Refraction, 
is very great, and it also possesses in a greater de- 
gree than any other gem stone the power of dispers- 
ing the different coloured rays into which white light 
is split up, causing 
the beautiful pris- , 
matic hues that 
flash from a well- 
cut diamond, which 
are so characteristic 
of the gem. 

A diamond will 
burn in air or oxy- 
gen, producing car- 
bonic anhydride, 
leaving an ash often 
retaining the form 
of theoriginal stone, 
and according to 
experiments made 
by Sir William 

Crookes, F.R.S., " blue ground" (actual size), 

consisting of iron, 

lime, magnesia, silica, and titanium; also, according 
to the same authority, the weight of the ash is seldom 
higher than 0.05 per cent, if the original stone be 
of clear crystallized quality. Many diamonds become 
phosphorescent upon exposure to radium, or to a 
high tension current of electricity in a vacuum. 

The range of colour in which diamonds occur is Colour, 
considerable, including in addition to the colourless 
gems so familiar to every one, shades of varying 
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depth of yellow, orange, brown, blue, green, red, 
pink, puce, gray to black. Some of these colours are 
of great rarity in diamonds, notably the red, pink, 
blue, green, and orange, therefore, they command 
high, and in fine specimens, fancy prices. Diamonds 
exhibiting a decided shade of red, blue, or green, 
have aptly been described as the **61ite of precious 
stones.'* Yellow, yellowish, and grayish diamonds 
are, however, unless they present a good depth of 
colour, not considered of such value as the limpid 
white ones, for they occur in great numbers and are 
depreciated in consequence, although frequently sur- 
passing the average white stone in brilliancy. 

Sometimes it is found that an apparently coloured 
rough diamond is almost white when the outer sur- 
face has been removed from it by the cutter, the 
Parti-coiour. colour being merely skin deep. This parti-coloured 

effect is more frequently found to be the case with 
green diamonds than with those of any other colour. 
Diamonds never exhibit more than one shade of 
colour in the same crystal unless a flaw or other 
imperfection contains some impurity causing a colour 
to be reflected into the stone. I once cut a diamond 
with such a flaw, containing a curious flesh-red 
stain, the remainder of the stone being quite white* 
By carefully cutting the diamond so that the flaw 
came in the culet, the stone when made into a bril- 
liant had the appearance of a red diamond when 
viewed from the front; when held sideways or back 
upwards it was apparent that it was white with a red 
spot; but this stone was little more than a curiosity. 

From the writings of Pliny and other ancient 
authors it is obvious that although the diamond was 
probably a well-known and highly valued gem under 
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the Romans, it was confused with the transparent 
and colourless corundum or white sapphire called 
by the ancients " adamas," which name had reference Adamw, 
to its extreme hardness. Pliny, however, describes 
the stones derived from India and Arabia in such a 
way that there is little doubt that they, at all events, 
were actually diamonds. He alludes to the shape of 
them being like two whipping-tops united at the 
base, and sometimes as large as a hazelnut in size; 



THE " COLENSO " DIAMOND SIZE OF BRILLIANT INTO 

(actual size). BRITISH ■ WHICH THE "COLENSO" 

MUSEUM. DIAMOND MIGHT BECUT. 

also the silvery, steely surface lustre is remarked 
upon. The form of the octahedron in which dia- 
monds most frequently occur seems to answer this 
description, and there is no mistaking the peculiar 
lustre of a rough diamond, which he describes with 
accuracy. He, however, also describes another 
variety which was doubtless the white sapphire above 
referred to. He alludes to its resemblance in polish 
and natural shape to those of rock crystal ; he also 
speaks of its great weight, and that it could be drilled 
with another diamond, clearly indicating that it was 
corundum (King). 
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Engraved The engraving of diamonds has been a subject of 

diamonds, dispute among many connoisseurs of precious stones. 

Although there are recorded two or three instances 
of diamonds being engraved with portraits, notably 
those of Charles I and his Queen, I am tempted to 
doubt the authenticity of the statement. 

Diamonds have certainly come under my notice 
which have been scratched upon the surface so that 
the polish has been removed in places, thus giving 
rise to a frosted or etched appearance, but this re- 
moval of the polish cannot be described as engraving, 
which must be a certain depth in order to place the 
design in relief. 

Some of the large diamonds of historic renown 
were scratched in this way with Persian characters 
when in their primitive form. 

I think it most probable that when one reads of 
an engraved diamond, whether it be in the Holy 
Scriptures or elsewhere, one may assume that the 
stone was probably a white sapphire or some other 
material with which the diamond has at all periods 
been confused. 

Many and wondrous were the virtues attributed to 
this gem by the ancients. It was not only supposed 
to be magnetic, but also to counteract the effect of 
loadstone. In the form of powder it was considered 
a deadly poison, but the wearer of a diamond was 
nevertheless able to resist the effect of other poisons. 
It baffled the art of magicians and witches ; it made 
the wearer bold and virtuous ; repelled devils and 
evil spirits, and was thought to be of great assistance 
to lunatics. It was for these supposed virtues that 
diamonds and other gems were prized, the beauty of 
the stones being evidently of minor importance. 
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At a very early period the diamond was cut and 
polished by the natives of India and China, by whom, 
however, the original shape of the stone was only 
slightly altered, owing to the difficulty of abrasion. 

Until the middle ages, owing to its extreme hard- 
ness, the diamond was not cut and polished in 
Europe, but was worn mounted in its natural state, 
which although lacking the lustre of the modern 
brilliant, possessed a peculiar beauty entirely its own. 
A fine example of diamonds treated in this way is 
the clasp of Charlemagne (Streeter), which was set 
with four large rough diamonds, and was probably 
an heirloom of his imperial family. It was not until 
1460 that Ludwig van Berquen, a citizen of Bruges, 
discovered what is known to-day as the " brilliant 
cut." For particulars of the methods and forms of 
diamond polishing, etc., the reader is reiferred to 
another chapter. 

At the present time the great source of diamonds 
is South Africa, where the chief diamond producing 
district extends from the angle formed by the junc- 
tion of the Orange and Vaal Rivers on the north- 
west and south, to the twenty-sixth degree of 
longitude on the east. 

In this district are situated all the most important 
mines, Kimberley and De Beers being almost in the 
centre. 

The output of the principal diamond mines of 
South Africa, which include De Beers, Kimberley, 
Dutoitspan, Bultfontein, Wesselton, and Jagersfont- 
ein, is under the control of the De Beers Consolid- 
ated Mines, Limited. The few remaining sources 
whence diamonds are derived are not of sufficient 
importance to upset the monopoly of the De Beers 
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Company. There are, however, vast diamantiferous 
areas in Griqualand West, Rhodesia, and in the 
neighbourhood of Pretoria in the Transvaal colony, 
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outside the control of the De Beers Company, which 
contain several mines promising well for the future 
development of the industry in these districts. Of 
these, the Premier Mine, near Pretoria, is the most 
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prominent, and at this mine, the largest known 
diamond, the ** CuUinan," weighing 3,032 carats, was 
discovered on January 26th, 1905. 

The diamonds of each mine have their own special 
characteristics : 

De Beers and Kimberley. Large crystals inclined 
to be yellowish. 

Dutoitspan. Stones generally coloured. 

Bultfantein. Small white stones, sometimes faulty, 
but seldom coloured. 

Wesselton. Stones generally white, irregular, per- 
fect crystals rare. 

Jagersfontein. Steely white and of great brilliancy. 

The material in which diamonds occur in South 

Africa is found filling up broad fissures and gaps by 

which the stratified rocks of the country are broken. 

Volcanic It is considered that these fissures are volcanic pipes 

pip«8- which have been filled from below subsequent to 

their formation by some volcanic agency. The depth 
to which they extend is unknown ; that they are not 
all synchronous may be proved by the fact that the 
contents of different pipes vary somewhat. 

It is, however, a moot point whether the contents 
of each pipe is the result of a single or of many vol- 
canic eruptions. 

Within the diamond-bearing material are included 
fragments of the surrounding rocks, and the fact that 
these, and also the edges of the pipes which come 
into direct contact with it, show little or no signs of 
decomposition, points to the conclusion that heat did 
not play a very important part in its formation. 

The diamond-bearing earth, known to minera- 
logists as " Kimberlite," is found in three distinct 
stages, the lowest of which, called by the miners 
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" Hard Bank," is the hardest, and characterized by 
the fact that the constituent minerals are surrounded 
by zones, and that the rock is not greasy to the touch. 
Above this is a rock known as **Blue Ground," of a Biucground. 
bluish colour, not as hard as the Hard Bank, but 
harder than the rock above it. Above this again is 
the " Yellow Ground," of a yellowish colour, very 
friable and greasy to the touch. 

It is supposed that the two upper layers is each a 
decomposed stage of the one below it, the colour 
being due to the presence of iron, which in the lower 
portions exists in the form of the lower hydrates, 
and in the upper has become oxydized by atmo- 
spheric influence. In all these layers certain minerals Associated 
are found of which the principal are garnet, pyrites, "**°*^'- 
calcite, magnetite, bronzite, olivine, ilmenite, and a 
variety of mica, whik the ground mass is a ser- 
pentinous clay. Although these minerals are fre- 
quently found unassociated with diamonds, diamonds 
are never found except in company with them . 

The different mines vary slightly in general char- 
acter with regard to the various depths of the rocks of 
which they consist, and other geological differences 
which it is unnecessary to describe in the present 
work, and approximately the same method of securing 
the gems are employed at them all. 

The original diggers at Kimberley had many 
difficulties to contend with, owing to the nature of 
the country, the difficulty of obtaining water, and 
the frequent falling-in of the sides of the mine. 
Owing to this last difficulty and the expense of re- 
moving the fallen rubbish, as the work progressed 
in depth it was found to be impossible to work the 
mine from the surface. Many holders of land were 
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then unable to proceed for want of capital, and the 
claims frequently changed hands, until eventually 
they all passed into the hands of the De Beers 
Company, who work them at the present day by a 
complicated system of tunnels. 

Owing to the stubborn nature of the Blue Ground, 
after it is brought to the surface it is spread out to 
a depth of two and a half feet on fields many square 
miles in area, which have been properly levelled and 
prepared for the purpose, where, under the action of 
the atmosphere, it slowly disintegrates, the process 
being assisted from time to time by watering and 
harrowing. The time required for this process varies 
considerably, from a few months to one or two years; 
the most unyielding lumps are finally reduced by the 
crushing mill. 

After the earth has become disintegrated, it is 
conveyed from the depositing floors to the washing 
plant, consisting of an elaborate piece of machinery 
which separates the heavy minerals from the lighter 
ones. The heavy material, among which are the 
diamonds, is then subjected to the action of the 
" pulsator," a very complicated machine which still 
further concentrates the diamond-bearing gravel. It 
was until recently then taken to sorting tables, where 
the diamonds were picked out by hand, the earth 
being first sorted by white men and afterwards by 
convict natives. It is, however, now passed through 
a machine called the *' greaser," which consists of a 
shaking table made of five shallow steps. These 
steps are each coated with a thick layer of grease 
and the diamonds adhere to the grease while the 
remainder of the gravel is washed away. 

The diamonds are cleaned by a mixture of nitric 
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and sulphuric acid, and finally sorted into groups 
according to their size and colour, preparatory to 
exportation to London. 

The penalties for illicit diamond-selling are very 
heavy, and mine owners still further protect them- 
selves by the adoption of what is known as the 
" Compound System/' A compound consists of a Compound 
large square space about twenty acres in extent sur- •v®**™- 
rounded with a high iron fence. The natives are 
engaged on the understanding that they cannot leave 
the enclosure under six months. Houses are pro- 
vided for them, and there is also a store at which all 
necessaries can be obtained at reduced prices; fuel 
and water are free, as is also the hospital. A swim- 
ming bath, and recreations in the form of concerts, 
etc., are also provided. On leaving the enclosure 
the natives are carefully searched. The whole area 
in which the work is carried on is also surrounded 
by a barbed iron fence; not only is it strictly guarded, 
but search-lights effectually prevent pilfering under 
cover of darkness. 

The river gravels, old and new, on the banks of River 
the Vaal, being detritus from the surrounding rocks, ^»®^i»««' 
in many places contain diamonds, which have been 
washed from the diamond-bearing volcanic pipes. 
It was in these river gravels that diamonds were 
first discovered in South Africa, and miners are still 
always busy washing the gravels in a primitive way 
with often fairly satisfactory financial results. 

Diamonds found in the "river washings" are 
superior in quality to those mined at Kimberley, but 
the annual product of them does not exceed i per 
cent, of the production of the mines. 

The story of the discovery of the first South 
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African diamond is a well-known one, but is of suf- 
ficient interest to bear repetition in these pages. 
Story of In 1866 there lived on the banks of one of the 

ASican'**^ Small tributaries to the famous Orange River, a 
diamond. Dutch farmer named Jacobsi His farm was near the 

town of Hopetown, now so well-known to us all as a 
station on the railway between Cape Town and 
Kimberley. Mr. Jacobs was a married man, with 
children who loved the running water, as all children 
do, and were for ever playing by the side of the 
river, and delighting in the pretty stones which they 
constantly picked up on its banks. Some of these 
they carried to the house to use in their games at 
home, and among these was a very pretty stone 
which struck their mother as being unusually bright 
and of peculiar shape. While it was still in her mind 
as a matter of interest, a neighbouring farmer, Mr. 
Schalk Van Niekirk, called in to see Mr. and Mrs. 
Jacobs. In course of conversation Mrs. Jacobs 
casually mentioned this strangely bright stone, but 
had difficulty in finding it, as the children had been 
playing with it, and had left it somewhere in the 
garden ; however, she at last found it and showed it 
to Mr. Van Niekirk. He, too, was interested in the 
curious stone, and thinking it might possibly be of 
value, offered to buy it from Mrs. Jacobs, who, how- 
ever, merely laughed at the idea of selling a stone 
out of the river to an old friend, and immediately 
gave it to him. 

Mr. Van Niekirk took it home, and shortly after 
showed it to his friend, Mr. O'Reilly, who was in- 
clined to think it was valuable, and was struck with 
its bright appearance. He undertook to find out its 
value from some trustworthy mineralogist, if such 
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could be found. Mr. O'Reilly from Hopetown went 
on to Colesberg, where he talked about the stone, 
and cut his initials with it on the window pane of 
the hotel — I know not if it is to be seen there to this 
day, but the lookers-on at the time had no presenti- 
ment of the future in beholding this feat, as diamonds 
were unheard of in Africa in those days, and they 
supposed it merely a fragment of rock crystal which 
Mr. O'Reilly had picked up. 

However, he himself had more faith in the value 
of the bright stone, and though laughed at for his 
foolish notion, was sure that he possessed a veritable 
diamond, and that, therefore, diamonds could be 
found in Africa! He next showed the stone to a 
friend in the district, who offered to send the stone 
for examination to Dr. Atherstone, a mineralogist 
of Grahamstown. The offer was accepted and the 
stone was sent by post in an ordinary gummed 
envelope, accompanied by a letter of explanation. 

Dr. Atherstone carefully examined it, calling into 
his counsel Bishop Ricard, who was also something 
of a mineralogist. After testing all its characteristics, 
its degree of hardness, its specific gravity, and its 
appearance when subjected to optical tests, these 
gentlemen came to the conclusion that the stone 
could only be a diamond. This was in March, 
1867. 

Dr. Atherstone communicated with the Colonial 
Secretary, the Hon. R. Southey, upon whose sugges- 
tion the stone was forwarded in due course to Paris, 
where it was shown in the Exhibition of 1 867. Here 
it was examined by the savants and mineralogists of 
all nations, who were unanimous as to the truth and 
value of the discovery. At the close of the Exhibi- 
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tion it was bought by Sir Philip Woodhouse, at that 
time Governor of Cape Colony, for the sum of ;^5CX). 
The weight of this diamond was 21^ carats. 

Such is the simple story of the discovery of the 
first of the bright and flowing stream of Cape dia- 
monds of modern times. 

Mr. O'Reilly soon afterwards found a second stone 
weighing S^ carats, which realized ;^2C>o. Mr. Van 
Niekirk also, shortly after this, got from a native who 
knew nothing of its worth a most valuable diamond, 
weighing no less than 83^ carats, which he was able 
to sell even in Hopetown for the immense sum of 
;^ 1 1,000. This stone afterwards received the name 
of " The Star of South Africa." 

There is very little doubt that originally India 
supplied the world with diamonds, and most of the 
stones of historic interest have been derived from 
this source. But owing to the great facilities for 
obtaining a plentiful supply in South Africa, the in- 
dustry has suffered in recent years both in India and 
Brazil, where diamonds were first discovered in 
1728. 

The Indian diamonds are of a peculiar steely 
brilliancy, as in a somewhat less degree are the 
Brazilian gems, and there still exists a prejudice in 
favour of the diamonds mined in these countries, 
although South Africa has produced gems un- 
doubtedly equal to them in every respect. 

The principal areas in which diamonds occur in 
India are the districts between Golconda and Masuli- 
patam; near Panna in Bundelcund; and in EUore. 
The rock in which they are found is a quartzose 
conglomerate. The mining operations are of a primi- 
tive description, as modern machinery has not been 
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introduced because the Government does not grant 
sufficiently long leases of the various mines to warrant 
any great outlay of capital. 

In Brazil the most celebrated mines are situated on BraziUan 
the Jequitinhanha River, known as the "diamond ^fjj!^.,**** 
river," and the river Pardo, to the north of Rio 
Janeiro. According to Dana, the original rock 
appears to be either a kind of laminated granular 
quartz called " itacolumite," or a ferruginous quartz- 
ose conglomerate. The streams and small tributary 
rivers are turned in their course by artificial dams, 
and the beds are then carefully searched and 
washed for diamonds. Also on the banks of the large 
rivers, and in the courses of rivers which have shrunk 
in volume or dried up entirely, the washing for 
diamonds is carried on. 

Diamonds occur in a district west of the Ratoos Diamonds 
Mountain in Borneo; they are frequently of a decided °^^°"**®- 
depth of colour and make fine " fancy stones." The 
industry of diamond mining has been carried on in 
a primitive way in Borneo for very many years, but 
owing to the difficulty of competition with the South 
African production it is now of little account. Russia 
and several of the United States of America may 
also be mentioned as producing diamonds in unre- 
munerative quantities. 

The diamonds occurring in New South Wales 
demand special reference, as they have attracted 
much public attention in recent years. They are 
found in various parts of the State, principally in 
the north, where several diamond mining com- 
panies are in active operation, those of the In- 
verell district being among the most successful. Up Australian 
to the present time the size of the stones found is diamonds. 
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very small, averaging about one-third of a carat; 
they are also so extremely hard that the process of 
cutting and polishing is very costly, which fact, 
coupled with their small size, renders them of little 
value for the purposes of jewellery; they, however, 
make brilliant little stones. Diamonds have also been 
found to occur in many other parts of Australia dur- 
ing the search for gold. 



TWO VIEWS OK THE " KOH-I-NOOR " (ACTUAL SIZE). 

The occurrence of diamonds in British Guiana has 
been known for some years, and recently several 
companies have been formed with the object of de- 
veloping the diamond mining industry in this colony; 
it is said that they are meeting with a fair amount 
of success. The district through which flows the 
Mazaruni River has produced nearly all the diamonds 
yet found in British Guiana. The gems greatly re- 
semble in general appearance, also in the mode of 
occurrence, the diamonds of Brazil, where they are 
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found in residual clays derived from the weathering 
of the country rocks. 

According to the Government geologist, who has 
made petrographical studies of the rocks which occur 
in the various diamond-bearing districts of the colony, 
the country rock of these districts is quartz porphyrite 
and porphyrite changed locally to mica and chlorite 
schists intersected by dykes of granite and by later 
sheets and dykes of diabase. 

That sapphires are reported to be found in com- 
pany with the diamonds is of the greatest interest, 
as such is not the case in any other known diamond 
producing area. 

At the present early stage it is impossible to pre- 
dict the future of the industry in British Guiana, but 
if all, or even a great part of the published reports 
are true, there certainly appear to be brilliant pro- 
spects for the colony. 

The following are a few of the largest diamonds Famous 
yet found, with particulars of weight and locality: '*' "* 



diamonds. 



Namb. 


Weight 

AFTBR Cutting. 

(Strbbtbr). 


Original 
Wbight. 


Where Found. 


Cullinan . . 




3032 Cts. 


Premier Mine 
(Transvaal). 


Excelsior . . 


239 cts. 


970 Cts. 


Jagersfontein 
(Orange River Colony). 


Great Mogul . 


279 cts. 


560 cts. 
(estimated) 


India. 


Orloflf . . . 


193 cts. 


400 cts. 
(estimated) 


India. 


Pitt (or Regent) 


I37i cts. 


410 cts. 
(estimated) 


India. 


Koh-i-noor . . 


186 cts. 
reduced to 106 cts. 


393 cts. 
(estimated) 


India. 


Star of the 
South . . 


125 cts. 


250 cts. 


Brazil. 



The three most notable coloured diamonds are 
the " Hope " Blue diamond, 44^ carats, the " Russian 
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Red " diamond, 10 carats, and the " Dresden Green " 
diamond, 48^ carats. 



THE "hope" blue DIAMOND (ACTUAL SIZE). 

Diamonds which are imperfectly crystallized or 
otherwise unsuitable for cutting into gems, are used 
for many mechanical purposes, such as drilling rocks, 
and in a powdered state for the cutting and engraving 
of many kinds of precious stones. Such diamonds 
are known as " boart." Those pieces which are 
spherical in shape are the most valuable for the 
drilling of rocks, and command a high price. 
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''Carbonado" consists of uncrystallized diamond Carbonado, 
and may be said to bear somewhat the same relation- 
ship to the diamond as emery does to sapphire. It 
occurs in irregularly-shaped fragments of a dark gray 
or blackish colour and is crypto-crystalline in struc- 
ture. The hardness of carbonado is greater than that 
of crystallized diamond, therefore it is of great value 
for many abrasive purposes, such as drilling rocks, 
etc. ; the specific gravity is slightly less than crystal- 
lized diamond. Carbonado is found associated with 
the diamonds of Brazil, but has not been discovered 
in India or South Africa. Ilmenite is a mineral 
which greatly resembles it in appearance, but is quite 
different in chemical composition, being a variety of 
titaniferous iron, while carbonado is a form of carbon. 
Ilmenite is found associated with the South African iimenitc 
diamonds, and is erroneously known by the miners 
under the name of" carbon," but is of no commercial 
value. This mineral has frequently been substituted 
for carbonado, with desire to deceive the unwary. 
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Corundum. 



Colour. 



THE mineral known as corundum (from the 
Indian Korund) consists of almost pure crystal- 
lized oxide of aluminium. 

It crystallizes in the hexagonal or rhombohedral 
systems, and is generally found in six-sided pyramids, 
scalenohedrons, and prisms, although the coarse 
opaque variety also occurs massive and granular — 
that is, devoid of any natural crystalline formation. 

In hardness, corundum is only inferior to the dia- 
mond, and therefore occupies the position of No. 9 
in the recognized scale of hardness. It occurs both 
opaque and translucent, while its specific gravity 
varies between 3.90 and 4.16. 

The opaque variety of corundum, which is gener- 
ally dull gray, reddish brown or greenish, and some- 
times colourless, is found in large masses in most 
of the Asiatic countries, and occurs plentifully in 
America and Australia. It is, on account of its 
extreme hardness, of value as an abrasive material, 
entering largely into the composition of emery. It 
is, however, the translucent variety of corundum 
with which we are chiefly concerned at present. 

Every imaginable shade of every colour presents 
itself in this variety of the mineral, and the difference 
in the colour is due in a great measure to the addi- 
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tion of minute quantities of metallic oxides to the 
alumina of which the mineral is composed. 

To many colours in which translucent corundum 
occurs a different name has become attached, e.g., 
red corundum is called "ruby," blue corundum is 
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called "sapphire," the yellow, "Oriental topaz," the 
green, "Oriental emerald." the purple, "Oriental 
amethyst," etc., etc. Therefore, to the scientist, these 
gems are identically the same stone, only differing in 
an infinitesimal ly small degree in the nature of the 
colouring matter to which they owe their distinguish- 
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ing quality. But to the prospector, the dealer in 
precious stones, and the wearer of jewels, this little 
distinction with regard to colour makes a great differ- 
ence, for upon it depends the commercial value of 
the gems. 

Ruby 

Ruby. The ruby or red corundum, is, perhaps, the most 

coveted of Nature's treasures by the human race 
throughout the universe. 

In this most precious material it is possible to 
concentrate the greatest amount of wealth in the 
least possible bulk, for a ruby equal in value to a 
** king's ransom," can be carried in the corner of 
one's waistcoat pocket without inconvenience. 

As already explained, the ruby is one of the group 
of precious stones which consist of oxide of aluminium 
and, consequently, has many of its properties in 
common with the other members of the same group. 
The specific gravity of ruby is 4. The hardness is 
generally recorded as 9, but as a matter of fact, ruby 
is slightly softer than the other corundum gems, 
which occupy the position of being next in hardness 
to the diamond ; it should, therefore, be quoted as 8.5. 

The ruby acquires electricity by friction and re- 
tains it for several hours. The lustre is vitreous, but 
the surfaces of the crystals are usually more or less 
dull. The fracture is conchoidal or uneven, and the 
cleavages basal, but imperfect 

Some specimens of semi-opaque and cloudy rubies 

display a shimmering six-pointed star when cut with 

Astcria, or a couvex surface. These are called star rubies, and 

Star Stone ^jjj ^^ more fully described under the heading of 

Asteria or ** Star Stone." 
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Ruby occurs in the hexagonal or rhombohedral system, 
system, assuming the form of the hexagonal prism, 
or pyramid. Water-worn and rolled and chemically 
altered fragments are, however, of much more fre- 
quent occurrence, often showing, by the absence of 
any trace of crystalline formation, how severe are 
the many hardships endured during the unrecorded 
ages of their existence. 

The ruby is doubly Refraction, 

refractive, but not to a 
very great extent, and is 
always dichroic, showing 
the two squares of the 
dichroiscope of distinctly 
different colours — name- 
ly, crimson and scarlet 
— when viewed at right 
angles to the principal 
axis of the cr>-stal. This 
is the most useful means 

of distinguishing ruby water-worn crystal or ruby 
from garnet and spinel, (actual size). 

which show both squares 

of the instrument of the same colour, no matter in 
whatdirectionthrough the crystal they may be viewed. 

The occurrence of corundum in the form of ruby 
is extremely rare in comparison with the immense 
areas in different parts of the world, where the 
opaque coarse variety is plentifully distributed. 
There are three principal sources whence the rubies Loc«iitiefc 
of commerce are derived, viz., Burma, Siam, and 
Ceylon, but they are also found in unimportant 
quantities in Brazil. Thibet, Queensland, Afghani- 
stan, and in the United States of America. 
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The oldest tradition tells of rubies in the kingdom 
of Burma. But for centuries the ruby district was 
a terra incognita to the European traveller, for the 
land was as jealously guarded as some of the fabled 
palaces in fairy lore, which had for their sentinels 
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grisly giants or fire-spitting dragons. A few adven- 
turous spirits were said to have entered the charmed 
ground, but they never returned, and their fate can 
only be surmised. 

From their earliest history, the Burmese monarchs 
kept a tight hold on these ruby mines. True it is 
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that they farmed them out to responsible lessees, but 
it was a hard and fast rule that every stone found 
above a certain size became the property of the 
monarch ; moreover, if any mine promised unusually 
good results, the king would work that property for 
himself. We have evidence that the last king of 
Burma, the notorious Theebaw, had a liking for 
rubies, in the jewel-studded coats and ornaments 
which formed part of the Burmese regalia, which can 
be seen at the Indian Museum, South Kensington. 

It seems certain that the king's claim to all the 
large rubies led to much pilfering and evasion, and 
that many fine stones were broken up, on the prin- 
ciple that " half a loaf is better than no bread." At 
the same time there is no doubt that rubies of large 
size are not of such frequent occurrence as are large 
diamonds in the diamond fields. 

The British expedition to Burma and the subse- 
quent annexation of the country by the British 
Empire unlocked the ruby mines, and in due time a 
company was formed to work them with modern 
appliances, and under scientific conditions. To the 
Burma Ruby Mines, Ltd., I am indebted for the 
accompanying photographs. 

** The centre of the ruby mining industry of Burma 
is the town of Mogok, and the operations of mining 
extend over an area of upwards of four hundred 
square miles to the eastern bank of the Irrawaddy 
River. The rubies are found associated with garnet, 
graphite, and spinel in beds of coarse gravel, and 
embedded in more or less crystalline limestone 
which exists, alternating with gneissic and schistose 
rocks." (From a report by Professor J. W. Judd, 
C.B.) 
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The actual mining for rubies in Burma appears to 
be of a simple nature. Wherever the presence of 
the ruby deposit is suspected, shafts or tunnels are 
dug in the hill sides, and 
the material conveyed to 
be washed in the nearest 
available stream. The 
natural gullies, caves, and 
caverns are also explored 
and enlarged with the 
same object. 

The best stones are, 
however, said to be gen- 
erally obtained from the 
L..OE «oooH RUBv (ACTUAL valkys, where the deposit 
size). (" EDWARDS " ruby, containmg the rubies is 
BRITISH MUSEUM.) often fouud at a dist- 

ance of between twelve 
to twenty feet from the surface, varying in thickness 
from a few inches to five and a half feet. 

The application of 
I ] modern machinery has 

j made many changes 
at the mines, but the 
' ruby-bearing material 
has still to be dug out 
i in the same manner 
^ [ adopted by the na- 

tives. It is in the after 
treatment that scien- 
tific knowledge is 
brought to bear, and in the use of washing machinery, 
etc. But the greatest change is found in the more 
recent adaptation of the electric current to the ma- 
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chinery of the mine. The modern dynamo has, in 
fact, worked the same revolution at the far-off ruby 
mines as it has been and is doing in so many different 
ways in Europe. By its aid, for example, the power 
of a distant waterfall can be utilized as easily as if 
it were close at hand. Washing machinery, pumps, 
drilling appliances, and all other contrivances, are 
now driven by electricity at a vast saving of both 
time and money. 

The physical features of the country in which the 
mines are situated are well indicated in the accom- 
panying photographs. It will also be noted that for 
carrying the ruby-bearing earth from the mines to 
the washing apparatus, etc., a narrow gauge railway 
is used, with small trucks, which are easily pushed 
along by the native workers. Each load of ruby- 
bearing earth yields, on an average, one carat of 
ruby, and the cost of its treatment has been reduced, 
since electricity was employed, from several shil- 
lings to about tenpence per load. 

In Siam the most productive districts of rubies 
are Bangkok and Chantabun, on the Gulf of Siam. 
Another locality which produces large quantities of 
rubies is Korat, in which province the most import- 
ant mines are situated at Bo Yan and Navoon. 

The finest rubies in Ceylon are found in the dis- Rubies of 
trict surrounding Ratnapura and Rakwena, in the ^*y^®"- 
detrital deposits of valleys, river beds, and mountain 
torrents, generally as water- worn pebbles, and broken 
fragments. They are always associated with the 
paler and many coloured varieties of corundum, 
which will claim our attention in due course. 

The colour of the ruby varies very greatly, for, 
although it is characteristically red, there are innu- 
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merable different shades and degrees of depth of the 
colour in which this occurs. The tone of colour 
which is most rare and most sought after by con- 
noisseurs in precious stones is termed the " pigeon 
blood " ruby, from its resemblance to the scarlet blood 
of a recently killed pigeon. 

The rubies which come from Burma more nearly 
approach this desired colour than those from any 
other country, and, consequently, are proportionately 
of greater value, but it is only in rare and isolated 
cases that a gem of the true colour is brought to 
light. 

Siamese rubies are generally much darker than the 
Burmese stones, and have a tendency toward being 
purplish and puce in appearance. Although very 
occasionally a Siamese stone will bear comparison 
in colour with the rubies of Burma, the majority of 
rubies from Siam are of second-rate quality from a 
marketable point of view. 

Ceylon rubies are different altogether from the 
rubies of either Burma or Siam. They are very 
limpid in brilliancy and pale in colour, possessing all 
the qualities of most beautiful and attractive gems, 
yet they do not rank among rubies of fine quality. 
These stones are greatly appreciated in France, and 
they are sometimes technically described as rubies of 
" French colour." 

The actual cause of the flame- red colour of the ruby 
has been the object of most interesting investigation 
by Sir William Crookes and other great scientists 
of the day. Although it is believed that the many 
varieties of corundum derive their colour from the 
presence of most minute quantities of different metal- 
lic salts, it has comparatively recently been discov- 
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ered that the real cause of the colour of the ruby is 
still unknown. The absence of any salt of chromium, 
which was formerly suspected of causing the red 
hue in the ruby, has been conclusively proved by 
the most careful chemical analysis, and endorsed by 
the still more delicate method of spectrum analysis. 

Sir William Crookes has demonstrated that when 
oxide of aluminium is inserted into a partially ex- 
hausted glass bulb, and exposed to the action of a 
high tension electric current, it flashes with a lovely 
crimson glow, and he has shown under similar con- 
ditions that ruby itself will give precisely the same 
result. Moreover, that if to the oxide of aluminium 
be added some oxide of chromium, the glow will 
not be produced; also, that if the light naturally 
transmitted (through absorption) by the ruby is ex- 
amined by the spectroscope, it gives the same bands 
which are characteristic of the phosphorescent glow 
which comes from the oxide of aluminium in the 
vacuum tube. Another curious fact is that white 
oxide of aluminium, when exposed to electrical bom- 
bardment for a long time, gradually alters to a pinkish 
hue. 

Altogether it is quite obvious that some mysterious 
property exists in connection with the oxide of alu- 
minium, which the science of the day has not yet 
explained. 

That the ruby has always taken the first place 
among precious stones is evinced by many references 
to this beautiful gem by writers of all ages, although, 
before the development of the science of mineralogy, 
great confusion seems to have existed with regard 
to rubies, as with many other precious stones. It is 
apparent that almost any red stone was classed by 
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the ancients under the general heading of "carbun- 
culus," which doubtless included spinels, and all the 
many different kinds of red garnets, as well as the 
true ruby or red corundum. 
Carbon- Pliny, for instance, when he gives the first rank 

^^ "*• to the ** carbunculus," describes under this heading 

many of the chief characteristics of the true ruby of 
to-day. 

The " Pantarbes " of Philostratus was undoubtedly 
the modern ruby, and the gem alluded to by Theo- 
phrastus, as ''Anthrax,*' was also probably ruby, for 
he writes of its great value, whereas garnets were so 
common that their value could not have been great 
at the highly civilized period of which he wrote. 
Both the words ** Carbunculus " and " Anthrax " 
were used in allusion to the ** burning coal " effect 
of the stones described. 

The quotation, " For wisdom is better than rubies," 
one of the many references in the Holy Scriptures 
to this precious stone, proves that rubies were of 
considerable importance at the time of King Solo- 
mon, to whom the words are attributed. 

From old writings we learn that by the ancients 
the ruby was always enveloped in mystery, and 
accredited with all kinds of strange properties, one 
of the most striking being the idea that the stone 
possessed the power of shining of its own accord 
in the dark, emitting flashes of light dazzling to be- 
hold. 
Quaint It was also supposed to attract other gems in 

andrbSefs*^* much the same way as a magnet attracts steel. 

Thus, if a ruby were tied to the end of a string and 
lowered into a river, containing precious stones, it 
would be found upon its withdrawal that the ruby 
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would be encrusted with other gems which had been 
attracted to it — a most useful virtue indeed! 

Ruby was used as a talisman against all kinds of 
ills, but chiefly against fire, which virtue is illus- 
trated in the legend of Chariclea, who, when con- 
demned by the jealous Arsace (Aethiop, viii, 2), 
escaped unhurt from the pyre by means of an 
amulet in the form of the espousal ring of King 
Hydaspes, ** which was set with the stone called 
Pantarbes, engraved with certain sacred letters em- 
bodying, as it has proved, some divine charm by 
which a virtue is imparted to the gem antagonistic 
to fire, and thus giving to the wearer immunity from 
hurt in the very midst of flames." (King.) - 

A peculiar idea, not altogether restricted to by- 
gone civilizations, is that the different corundum 
gems alter or ripen in the earth, and that a ruby 
has changed gradually from yellow to blue, from 
blue to purple, and from purple to red, which might 
be looked upon as the perfection state, which the 
blue, yellow, and purple varieties of corundum have 
not reached. 
Referred to We kuow that the ruby was the most highly- 
^ • prized of all gems at the period of the Renaiss- 

ance, for Cellini, in his ** Orificeria," referring to the 
relative values of precious stones, gives the value 
of a carat ruby as eight times that of a diamond, 
and eighty times that of a sapphire of the same 
weight. 

Many are the tales of immense and magnificent 
rubies seen by travellers of old to the Courts of 
Asia. As these writers generally describe not only 
what they saw, but what was described to them, it 
is wise to take many of their statements with the 
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proverbial grain of salt. We find, for instance, allu- 
sions to "a ruby of perfect quality as large as a 
hen's egg, which was worn as an ear drop by the 
King of Ava." 

Even Tavernier, in his "Travels," although im- 
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parting much valuable information about the gem- 
producing countries visited by him, and the life and 
customs of the inhabitants, often taxes our credulity 
with regard to the gems he describes. But I think RuWm 
we may place reliance upon his account of a fine ^"jfj^rs, 
ruby in the possession of the King of Vishapoor, 
which he describes as being irregularly octagonal in 
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shape, of a most vivid red colour, and of about fifty- 
carats in weight. 

Some of the most notable gems in the Royal and 
Imperial regalias of Europe are rubies, but besides 
these, magnificent rubies from time to time appear 
upon the market, either in the rough state from the 
mines of Burma, or in a crudely cut form from the 
treasury of an Eastern potentate. These latter gems, 
which, perhaps, have been worn by hundreds of 
generations of their Royal owners, or which formed 
part of the splendour of idol or Buddha, are parted 
with to relieve some financial crisis of the Court. 

Mr. E. W. Streeter mentioned in "Precious 
Stones and Gems " two fine rubies which appeared 
upon the London market in 1875. After being re- 
cut, they weighed respectively 32^ and 38^^^ carats. 

Ruby is seldom selected as an object for carving 
or engraving upon, chiefly owing to the extreme 
hardness of the stone. The great intrinsic value of 
this gem also makes it an unsuitable material for 
the purpose, as the artistic conception of design and 
execution of workmanship should claim the first 
consideration with these works of art. Occasionally, 
however, to meet the requirements of some wealthy 
client, the gem engraver of all periods has used the 
ruby as a foundation for intaglios and cameos. 

It must be said that among engraved gems of 
authentic antiquity, precious stones of all kinds are 
extremely rare, as productions of the most famous 
glyptic artists of ancient Greece were executed upon 
material selected as most suitable for displaying to 
the greatest advantage the inimitable genius of the 
period for cameo and intaglio, and for giving a true 
impression when used as a seal. 
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The full' face of a Bacchante forms the subject of 
the most beautiful antique intaglio upon ruby known 
to connoisseurs. The exquisite treatment of the flesh 
and hair, as well as the expression of the coun- 
tenance, denote the work of an artist of the first 
rank, EAAHN by name, at the period when Greek 
glyptic art was at its height. 

Other examples of the use of the ruby by ancient 
Greek artists are the head of Hercules upon a small 
stone of a pale colour in a very bold effective style, 
and a magnificent head of Thetis upon a pentagonal 
ruby of irregular shape. The latter subject is treated 
in a masterly way, depicting Thetis wearing the shell 
of a huge crab in place of a helmet. Both these in- 
taglios have the heads engraved in profile. For the 
description of these two carvings I am indebted to 
the late Rev. C. W. King s *' Antique Gems." 

With regard to engraved rubies and other precious 
stones, especially of modern production, careful 
scrutiny will frequently show the presence of some 
flaw or other imperfection within the gem, which it 
has been the object of the glyptic artist to hide as 
far as possible. 

My notes upon ruby cannot be considered com- Rubies 
plete without reference to the scientifically manu- SJ*nf^^ 
factured rubies, although such do not, strictly 
speaking, come within my subject. 

These products of the laboratory possess all the 
characteristics of the natural gem, but, however, 
contain peculiar circular markings within the stone, 
as if the stone had once been liquid, and whilst being 
rapidly stirred, had dried suddenly. 

Such indications are never seen in the true ruby, 
and, moreover, the "manufactured rubies" are 
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generally a peculiar tint and are almost devoid of 
any diversity of colour. 

From a scientist's point of view, they are un- 
doubtedly rubies, but on the other hand, they are the 
result of man's efforts to imitate a natural product, 
and as such do not come within the definition of " a 
precious stone." See Chap. XXV, page 269. 



CHAPTER X 

SAPPHIRE 

• 

THE expression used by connoisseurs of precious Colour, 
stones to describe a sapphire of the finest 
quality is ** Cornflower blue," or ** Royal blue." 

The resemblance of the stone to the familiar 
flower is immediately apparent when one looks at a 
fine specimen of this beautiful and popular trans- 
lucent gem. Sapphires of this quality are, however, 
extremely rare, and always in great demand. 

Innumerable different shades of blue exist, rang- 
ing from the perfection colour described, through 
countless imperceptible degrees of depth of colour, 
until only the faintest possible shade of the charac- 
teristic hue can be perceived. 

Also the colour ranges in different specimens in 
the opposite direction through more or less intensely 
blue varieties, until it is so dense as to appear black. 
The sapphires which approach nearest to the desired 
colour are proportionately valuable. As the sapphire 
exhibits the property of dichroism in a marked de- ^ 

gree the stone should be cut whenever possible with 
the table at right angles to the principal or optic 
axis of the crystal in order to obtain the true blue 
colour. 

Many sapphires are what is technically known as Parti-coiour. 
parti-coloured — that is, the colour, instead of being 
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quite evenly distributed throughout the stone, occurs 

in patches. Thus one part of the same stone may be 

white, while the other end is blue, or sometimes a 

blue stone has a blackish or even a red patch within 

it. These defects all have their effect upon the 

colour of the gem when cut and polished. The 

white patches create a watery appearance, the black, 

an inky one, while a spot or streak 

of red in a sapphire causes a purple 

hue to be reflected into the stone, 

and the presence of yellow causes a 

green effect, especially by artificial 

light. 

There are many imperfections oc- 
curring in sapphires as in other 
gems, such as flaws, feathers, and 
milkyness, or spots and lines of 
opacity and semi-opacity. 

The sale of sapphires during the 

last few years has been much affected 

by the caprice of fashion which, as 

PAETi-coLouRED unfortunately is not always the case, 

SAPPHIRE. has followed the dictates of common 

sense and good taste. 
Formerly a sapphire was considered of fine quality 
if of an intensely dark blue colour, no matter if only 
a glimpse of colour was occasionally reflected from 
an otherwise black stone it was considered " a fine 
dark sapphire." Such a stone formed a most in- 
effective jewel, and by artificial light wa^ useless as 
an ornament. 

Although partiality still exists among the owners 
of family jewels in favour of these dark sapphires, 
they are no longer appreciated by the buying public, 
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who will have sapphires of a distinct and lively blue, 
the effect of which can be seen from as great a dis- 
tance as the glow of the Burmese ruby. 

Although the geographical distribution of sapphire 
is considerable, the sources whence the gem market 
is supplied are few in number. Siam, Burma, Cey- 
lon, Kashmir, Australia, and Montana of the United 
States of America, are the principal sapphire-pro- 
ducing districts of the world. The gems derived Localities, 
from each of these localities vary in character to a 
greater or less extent, so that those persons who are 
familiar with precious stones are able to form an 
opinion of the source whence any sapphire was 
derived solely by its appearance. 

The sapphires from Siam are of the finest quality 
obtained from the East. They approach in colour 
closely to the cornflower blue, and most of the finest 
sapphires of note owe their origin to this country. 
Of course large quantities of gems of inferior colour 
and quality are also mined in Siam, in fact a really 
fine Siamese sapphire is comparatively a rarity. 

The principal sapphire mines of Siam are situated Siamese 
in Korat, Battambong, and Pailin, the latter being "pp^***®- 
the most productive. 

The sapphire-bearing stratum consists of a gravelly 
clay which is found at about ten or twelve feet from 
the surface, usually about ten inches in thickness. 

In order to reach this stratum, pits are dug out 
and the clay carefully washed, the sapphires being 
afterwards picked out by hand. 

Burmese sapphires are of much darker colour than Burmese 
those from Siam, but many fine gems have been "pp**>"*- 
mined in Burma. The majority, however, are inky 
in appearance and unpleasing to the eye on account 

L 
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of their intensely dark colour. In association with 
the rubies of Upper Burma, sapphires are generally 
found in more or less remunerative quantities. 

Ceylon produces, associated with such gems as 
jargoon, spinel, chrysoberyl, and tourmaline, a great 
variety of most interesting corundum gems, the blue 
sapphire being perhaps the most important. The 
sapphires of Ceylon are, with a few exceptions, pale 
in colour, and although possessing remarkable bril- 
liancy, seldom compare with the Siamese stones. 
Moreover, the sapphires of Ceylon are frequently 
very parti-coloured. 

In Ceylon the gems are found in the gravel which 
formed the beds of ancient rivers. The rivers and 
mountain torrents ages ago washed the gems from 
their original position and rolled and turned them 
into water-worn pebbles, in which state they are found 
by the natives to-day, although the rivers have often 
ceased to exist, leaving, perhaps, just a sluggish 
stream to mark their former hurried course. 

Kashmir sapphires are mined at Banskor in large 
quantities, but are generally pale in colour, though 
very brilliant and effective gems nevertheless. Oc- 
casionally an unusually fine specimen is obtained 
from this country which can hold its own with the 
products of Siam and Burma. 

Queensland and New South Wales produce 
sapphires of enormous size and in large quantities. 
They are, unfortunately, with few exceptions, of little 
use in jewellery as the colour is generally such a very 
dense blue as to appear almost black when they are 
fashioned into cut and polished gems. Occasionally 
a very dark blue stone will have a white centre or 
core, which can be so manipulated by a skilled 
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lapidary as to allow the light to penetrate the darker 
portions of the stone. I have successfully cut many 
such gems with most satisfactory results. The yellow 
and green sapphires of Queensland are very beautiful 
and are fully described elsewhere. 

A large Queensland blue sapphire, measuring 
over an inch and a quarter across, was fashioned by 
me into the back case of a watch with great success, 
as by this means the stone was made thin enough 
for the gold interior of the watch to reflect the light, 
giving the effect of a fine cabochon sapphire watch- 
case. 

It is a very curious and noteworthy fact that the 
sapphires of Australia are harder than those from 
other localities, as also are the diamonds from the 
Commonwealth harder than all others. 

By far the most important precious stones mined Montana 
in the United States of America are the beautiful blue ^•pp^^''*'- 
sapphires which have been found within the last few 
years in Montana. Formerly only the pale, delicate 
tints of bluish-green, yellow, and pink varieties of 
corundum were produced by this State, and although 
immense quantities of these stones are obtainable, 
they are of small commercial value on account of their 
unmarketable colours. 

In 1895, ^ company was formed to work the gold- 
bearing gravels found in pockets in the district east 
of the Yogo fork of the Judith River. After a great 
expenditure of capital in building a ditch to carry 
water to the locality in which the operations were in 
progress, it was found that the gravels would not 
yield sufficient gold to pay the expense of mining. 
It was noticed, however, that the sluice boxes con- 
tained a great many blue stones which were shortly 
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afterwards identified as sapphires, many of consider- 
able value. 

In the February of the following year a settler 
named John Ettien discovered a fissure in the lime- 
stone, the soft clay fillings seeming to resemble the 
outcrop of a vein. Some of this soft material was 
carefully washed, and sapphires were found. It was 
subsequently found that the sapphires occur in a 
dyke of trap rock cutting through the limestone. 
This dyke extends for a distance of about five miles 
from the canyon of Yogo Creek, eastward to the 
meadows of the Judith River. 

A slight depression about a foot in depth, covered 
with grass and verdure, forming a contrast to the 
bare limestone which it traverses, is an indication 
upon the surface of the country of the presence of 
the dyke, also the badgers and gophers have made 
their holes in the soft material of the dyke, as the 
neighbouring limestone is too hard for them to bore 
into, thus forming another means of tracing it. In 
the little heaps of earth thrown up by these animals 
many fine gem stones have been found. 

These gems are now known on the market as the 
"New Mine "New Mine Sapphires." The entire output is 
Sapphires." gripped to the agents of the company in London, 

where the stones are cut and sold to the wholesale 
gem merchants. Strangely enough, large quantities 
find their way back to America, where they are 
greatly in demand. Several less important deposits 
of these American sapphires have since been dis- 
covered in the neighbourhood of the original mines. 
The mines are situated in Fergus County and are 
only accessible by wagon from Utica, a town thirteen 
miles distant. The material in which these sapphires 
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occur, varies very much in appearance and character, 
from the hard trap rock down through different 
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gradations to the soft yellow clay, into which the 
rock finally decomposes. A clay somewhat resem- 
bling the blue ground in which diamonds occur at 



ISO SAPPHIRE 

Kimberley produces a large proportion of the gems. 

Method of The method of securing the gems is the same used 

Se'geM. '" alluvial gold mining, A jet of water is directed 

against the lead matter, which is cut and dissolved 

into loose mud. The latter is washed through a long 
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series of wooden boxes ; across the bottom of these 
boxes are placed riffles — pieces of iron two and a half 
inches high — and between them the sapphires remain, 
owing to their high specific gravity, whilst all the 
lighter mud and gravel are washed away. 

In dealing with the harder rock more difficulty is 
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experienced in recovering the sapphires. It is first 
exposed to the disintegrating effects of the atmo- 
sphere, which cause it to become slack and easily 



pulverized; it is then washed in the sluice boxes and 
the sapphires saved. 

Owing to the severity of the winter it is impossible 
to wash for the stones except between May and 
October, but during the remainder of the year under- 
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Absence of 
many im- 
perfections. 



Colour. 



ground mining is carried on. The sapphire-bearing 
material is brought to the surface and washed in the 
following summer. I am indebted to the ** Fergus 
County Argus'* for particulars of these sapphire 
deposits. 

All kinds of precious stones, as already mentioned, 
sometimes contain flaws, feathers, and other imper- 
fections, their successful removal or reduction de- 
pending upon the skill and judgment of the lapidary. 
The most difficult fault with which the lapidary has 
to contend in sapphires is the presence of cloudy 
and semi-opaque patches within the stone, often oc- 
curring in parallel lines which generally form a series 
of hexagons or triangles one within the other. This 
defect often mars the beauty of an otherwise magni- 
ficent gem, and by its removal immense loss of weight 
is incurred, not infrequently accompanied by de- 
terioration of colour. The ** New Mine Sapphires'* 
are quite free from this tiresome defect of cloudiness, 
which is undoubtedly the reason of their great brilli- 
ancy and lustre. 

With regard to the colour of these gems, they range 
from the palest steel colour through all the different 
shades of steel-blue until they reach in the verj^ fine 
specimens that lovely hue called ** cornflower blue,** 
which until comparatively recently was associated 
only with the sapphires of Siam, Burma, and Ceylon. 
Moreover, and this is particularly striking to a prac- 
tical gem cutter, the colour is always quite evenly 
distributed throughout the stone and never found in 
patches, as is sometimes the case with all other 
sapphires; therefore the ** New Mine Sapphires,*' 
when cut and polished, cannot possibly appear parti- 
coloured. 
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These gems also, when cut, are seldom " dichroic " 
in appearance, as the principal axis of the crystal is 
generally so short that it is almost an impossibility 
for these sapphires to be cut in any direction except 
that which gives the true blue colour. 

That the *' New Mine Sapphires" are effective by Effective by 
artificial light, a charm not possessed by any other figh^^'*^ 
sapphires at present upon the market, is possibly 
one reason why they have so speedily become 
popular among the fashionable buyers of high class 
jewels. 

Much that I have previously written concerning 
rubies applies to sapphires also, as they are only 
another variety of the mineral corundum. Sapphires 
crystallize in the hexagonal or monometrical system, 
occurring in hexagonal pyramids and prisms, but, 
as with rubies, it is comparatively rare to meet with Perfect 
a crystal perfect in shape, as these gems come into rarl^^* 
the market generally in broken or waterworn frag- 
ments, which show upon examination just a char- 
acteristic indication of the systems to which they 
belong. This fact is due to the thousand and one 
vicissitudes to which gems are subject from the 
moment of their formation to their appearance at 
Hatton Garden or some other gem centre as mar- 
ketable products. 

The hardness of sapphire is 9, and specific gravity Hardness. 
3.90 to 4.16. Sapphire acquires electricity by fric- 
tion, is doubly refractive to a slight degree, and is 
also dichroic. The fracture is conchoidal or uneven. 
The lustre is vitreous, except upon the surface of 
the crystals, which is generally dull. The chemical 
composition is practically pure oxide of aluminium. 

Although the names by which precious stones are 
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known in the twentieth century were used by the 
ancients, in several cases they were applied to ab- 
solutely different gems. An instance of this is to 
be found in the word "sapphire," which was applied 
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Sapphire by the Greeks and Romans to the stone known to 
RomanB "^ ^^ lapis-lazuli, an opaque blue stone with mark- 
ings of iron pyrites, often erroneously described as 
gold. There is, however, little doubt that the sap- 
phire was greatly valued and admired in ancient 
Roman days. It then bore the name of " hyacinthus," 
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by which title the honey-coloured varieties of zircon 
and garnet are now known. 

Pliny's description of the hyacinlhus proves that 
he was evidently familiar with the beautiful azure 



blue of the sapphire, while Solinus, who lived two 
centuries later, shows by his poetic and accurate 
description of the gem that he was in his day a 
connoisseur of precious stones upon whose judge- 
ment we may place reliance, which is certainly more 
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than we can do with some ancient writers, who often 
describe a gem in such a way that it is difficult to 
connect it with any precious stone known to modern 
science. 

The sapphire was dedicated by the Greeks to 
Apollo, to whom it was thought to be so particularly 
acceptable, that its presentation ensured a speedy 
and favourable reply when consulting his oracle. 
In fact, the ancient name hyacinthus was derived 
from the resemblance of the colour of the stone to 
that of the blue fleur-de-lys, which, according to 

Hyacinthus. fable, sprang from the blood of Hyacinthus, the 

favourite of Apollo. 

The ** Adamas " of Pliny undoubtedly included 
the sapphire among the different varieties described. 
The blue variety of corundum was alluded to as 
'*sapphirini" by Camillo Leonardo as early as the 
end of the fifteenth century (King), and the value 
of this gem was stated by Cellini to be one-tenth 
that of the diamond. 

Throughout all periods the sapphire has occa- 
sionally been selected as material to work upon by 
glyptic artists, but it is with the greatest difficulty 
that it is engraved by them on account of its ex- 
treme hardness. 

Carved In his "Antique Gems," the late Rev. C. W. 

sapphires. King, M.A., describes two of the finest productions 

of the best Greek school of glyptic art upon sap- 
phire. One of these was discovered crudely set in 
the handle of a Turkish dagger. The design, con- 
sisting of a magnificent head of Jupiter in intaglio, 
was buried face downwards in the setting, and the 
roughly fashioned back presented the appearance of 
a stone cut en cabochon. Evidently the merit of the 
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engraver's art was of secondary consideration to the 
value of the actual material in the opinion of the 
Oriental into whose possession this beautiful gem 
had fallen. The other carving was a superb piece 
of work, although on a pale sapphire unworthy of 
such a masterpiece of engraving, consisting of the 
well-known subject of Hebe and the eagle. The 
subject is engraved in half relief on a stone i^ inch 
long by i^ inch wide, which is fashioned into the 
shape of a heart, and drilled through the longest 
direction evidently at some period previous to the 
engraving. This gem, probably engraved by a 
Roman artist of the time of Hadrian, is, perhaps, the 
finest specimen of ancient glyptic art upon sapphire. 

In the collections of cameos and intaglios through- 
out Europe and America there may occasionally be 
seen a fine specimen cut upon this valuable material, 
but they are few and very far between. The finest 
piece of modern engraving upon sapphire consists 
of a portrait of Pope Paul III by the famous artist 
I. L. Greco. The stone, of fine quality and quite 
square in shape, was used as a signet. 

Corundum occurs much less rarely in large pieces Large 
of fine colour in the form of sapphire than as ruby, ^^pp^^'*^^- 
but such are nevertheless seldom seen upon the 
market. In the London Exhibition of 1862 two 
very fine stones were exhibited. The larger of the 
two weighed 250 carats, and was oval in shape and 
of a very dark colour. The other gem weighed 
198 carats, and was a much finer stone. 

A noteworthy sapphire, weighing 175 carats, was 
sold in London in 1898. It was a thick stone of 
oval shape, and of a most pleasing colour and great 
brilliancy, which was largely due to its extreme depth. 
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In 1900, also, a fine cushion-shaped sapphire of 
perfect quality, weighing 47 carats, constituted one 
of the finest gems seen in recent years. These two 
last stones 1 had the responsibility of cutting. 

To the sapphire has always been attributed all 
kinds of virtues, among which was its power to cure 
fever and extinguish fire. From the earliest times 
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it has been considered the emblem of chastity and 
purity, which was the reason of its adoption from 
the commencement of the Middle Ages as the gem 
used in the episcopal ring of office. The oldest 
ecclesiastical jewel known consists of the ring of 
the Abbot of FoUeville, set with a large native-cut 
sapphire (Streeter). " The sapphire is said to grow 
dull if worn by an adulterer or a lascivious person," 



CHAPTER XI 

THE " ORIENTAL TOPAZ," — " ORIENTAL AMETHYST," — 
" ORIENTAL EMERALD," — FANCY SAPPHIRES, — 
ASTERIA. 

THE " Oriental topaz," or, as it is perhaps more veiiow 
generally called, the yellow sapphire, is a beau- ••??*****• 
tiful limpid gem of exquisite brilliancy, varying in 
colour from the darkest orange to a delicate primrose 
yellow. 

No stone is more unappreciated and misunder- 
stood than this beautiful gem, for although fine 
specimens of it are rare, and from a decorative point 
of view it can compete with many other precious 
stones which are highly esteemed by wearers of 
costly jewels, yet there is a great prejudice against 
it on account of its resemblance in colour to the less 
costly gem called topaz, and also to the yellow crystal 
or cairngorm. 

But although the same colour may exist in all three 
of these stones they resemble each other in no other 
respect. The yellow sapphire, if of fine quality, and 
properly cut, is so singularly limpid, owing to its 
great hardness, that it is difficult for anyone to under- 
stand why it is not more sought after. The ex- 
planation probably lies in the fact that purchasers 
of costly jewels fear lest the "unobservant ob- 
server " may be guided solely by the colour of the 

M 
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stones, and presume that all yellow stones are 
cairngorms. 



HUGE CRYSTAL OF YELLOW SAPPHIRE (ACTUAL SIZE). 

1 In fact, it is unfortunately the case with many 
people (even amongst those who constantly handle 
precious stones) that any yellow stone is at once 
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dubbed ** topaz," as they do not realize that there 
are three distinct and absolutely different gems sold 
under this name. They are: (i) "Oriental topaz," 
or yellow sapphire ; (2) topaz; (3) yellow crystal or 
cairngorm topaz. 

Of course, the real cause of the confusion which 
exists with regard to these stones lies in the very 
faulty nomenclature of precious stones. 

With the exception of that of colour all the phy- 
sical and optical properties which have been de- 
scribed under the heading of " sapphire " apply to 
the yellow sapphire or "Oriental topaz," for, as 
already explained, it is only another variety of trans- 
parent crystallized corundum. 

The principal source whence yellow sapphires are Localities* 
derived is Ceylon, where they are found associated 
with rubies, sapphires, zircons, etc. Very fine yellow 
sapphires are found in Anakie, Central Queensland, 
but they are seldom found of large size free from 
some trace of blue markings, which give to the 
gems, when cut and polished, a greenish hue. The 
yellow sapphire was known to the ancients by the 
name of ** Citrinus." 

Oriental amethyst. — The "Oriental amethyst," or Purple 
purple sapphire, is another variety of the same stone, ^^pp^**"®- 
and is much confused with the purple variety of rock 
crystal called amethyst, owing to the similarity of 
the names, in much the same way as the ** Oriental 
topaz," or yellow sapphire is confounded with topaz 
or cairngorm. 

For particulars of the physical and optical pro- 
perties of this stone, the reader is again referred to 
the previous paragraph underthe heading of sapphire, 
from which it differs only in the matter of colour. 
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Parti-colour. The colour of this gem varies from a rich plum 

down to heliotrope or lilac colour, and many and 
varied are the different shades and tones of violet 
which it embraces. Generally, the colour of the 
purple sapphire is caused by the presence within 
the stone of patches of blue (sapphire) and red 
(ruby), which become mingled together by the re- 
fraction and reflection of light from facet to facet of 
the gem when cut, thus producing a purple effect. 
Sometimes also the colour is distributed in alternate 
layers of red and blue throughout the stone at right 
angles to the principal axis of the crystal, giving a 
striped appearance to the stone in its rough state, 
and creating a more or less purple colour according 
to the predominance of the blue or red material. 

Many sapphires change from almost the true 
blue colour by daylight to a decided purple by arti- 
ficial light. Such gems are of great interest to col- 
lectors and connoisseurs of precious stones, but are 
not popular among jewellers, for it makes a difificult 
matter to match the shade of colour both by day 
and artificial light. 

An interesting jewel came under my notice quite 
recently, consisting of a large crescent of sapphires, 
the gems so arranged that at one end of the orna- 
ment they were of a distinct blue, while they gradu- 
ally shaded off through different shades of purple 
until they reached a lovely plum colour at the other 
extreme point of the crescent. The whole of these 
gems, moreover, changed colour by artificial light 
and became a rich purple throughout. 

Although designed and fashioned purely as an 
effective jewel, this beautiful ornament could well 
claim a prominent place in any mineralogical museum 
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in the world. The stones of which it consisted were 
derived from Montana, and were found associated 
with the beautiful " New Mine Sapphires," of which I 
have already given a description. 

Ceylon produces purple sapphires of very fine 
quality, but as it is not a stone which occurs usually 
in crystals of large size or in great number, a really 
fine purple sapphire is rarely met with. 

Oriental emerald. — The name of yet another gem Oreen 
is, as it were, bracketed with those of the two I have «*pp^^^ 
just described, namely: — the "Oriental emerald," or 
green sapphire. 

The colour which is most highly prized in this 
stone is a bright grass green. Sometimes a green 
sapphire is formed by the presence in an otherwise 
yellow stone, of a patch of blue, which mingles with 
the yellow and creates a green appearance when the 
stone is cut, or alternate layers of blue and yellow 
material occur in the same stone, in just the same 
way as red and blue layers sometimes form the 
** Oriental amethyst." 

Many such parti-coloured green sapphires come 
to us from Anakie, Central Queensland, and are not 
so rare by any means as the grass-green stones 
which owe their origin to Ceylon. The Australian 
green sapphires are, however, of very great beauty 
and will undoubtedly prove of great importance in 
the near future. The physical and optical properties 
of the "Oriental emerald" are identical with those 
of sapphire — ^colour only excepted. This gem must 
not be confused with the popular gem called emerald. 

Fancy sapphires. — Under the heading of "fancy sapphires of 
sapphires " may be included all those delicate pale ^"coTom'**^** 
shades of corundum gems of different colours which 
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are pf a somewhat nondescript tint. To the pale 
shades of blue, yellow, purple, green, pink, brown, 
may be added many which can only be described as 
bluish-green, greenish-yellow, greenish-blue, green- 
ish-brown, together with dove, mouse, absinth colour, 
and white. 

Sometimes two or more distinct colours occur in 
different parts of the same stone, thus one end of the 
crystal of corundum may perhaps be yellow, and the 
other end blue, one end red and the other end blue. 
Such stones in the rough state are of great interest 
to the collector, but it is seldom that both colours are 
displayed when they are cut and polished, for the 
effect of light upon the facets of the gem generally 
cause the colours to become mingled. 

The brilliancy of the "fancy sapphire" is very 
great, and combined with such delicate tones of 
colour, the effect obtainable with many of these gems 
is most pleasing, and forms a happy contrast to the 
glaring and pronounced colours of the ruby and 
sapphire, to which they are so closely related, in fact, 
differing only in colour. 

Yet ** fancy sapphires " rank amongst the less ex- 
pensive gems, although there is little doubt that if 
they were suddenly only to be obtained with diffi- 
culty, they would soon occupy a more important 
position in fashionable jewellery. 
Coloured Widely distributed throughout Montana occur 

Mont^a! ^^ P3-1g corundums, which, when cut, form " fancy 

sapphires " of great beauty. For delicacy of colour 
and great brilliancy these stones are unrivalled. 
Ceylon is the great source whence the market is 
supplied with ** fancy sapphires." They are generally 
crudely cut by the natives before consignment to 
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Europe, and they have afterwards to be properly re- 
cut by a skilled lapidary to meet the requirements 
of the European and American markets. 

Asteria, or star-stone. — The asteria or star-stone sur-ttonei, 
is probably the most interesting of all gems, and has 
a fascinating beauty peculiar to itself. It consists of 
the semi-transparent varieties of corundum cut en 
cabochon in such a direction that the centre of the 
stone exactly cuts the principal axis of the crystal. 
From the centre of the stone a six-pointed shimmer- 
ing star diverges to the edge. The star is white or 
pale yellow, and in a good light shines with great 
brightness, forming a brilliant contrast to the other 
parts of the stone, which remain dull and lustreless. 

Although star-stones vary in colour to a great ex- 
tent, the divergent rays reflected on the surface are 
the same colour in all specimens. When these 
stones occur red they are called " Star Rubies," and 
when blue, ** Star Sapphires." Under the latter title 
also are included many pale shades of gray, bluish- 
white, yellowish-white, purple, etc., which are inter- 
esting and beautiful, but more readily obtained than 
the red and blue varieties. 

An explanation of the glittering star upon the Cause of 
surface of the star-stone is to be found in the struc- '**'• 
ture of the crystal, which is of a peculiarly laminated 
texture, presenting upon sections cut at right angles 
to the principal axis of the crystal, striations and 
markings parallel to the faces of the prism. These 
markings consist of innumerable minute cavities, and , 
they form three lines which cross one another in the 
centre at an angle of sixty degrees, giving rise to 
the chatoyant star. A twelve-rayed star is occasion- 
ally formed by the presence of an additional set of 



i68 ASTERIA 

lines. Sometimes a star-stone is found containing a 
small quantity of water enclosed within it. 

Star-stones are found in conjunction with sap- 
phires and rubies in Burma, Kashmir, and Ceylon. 
The star-stone was known to the ancients by the 
name of Asteria, and there are references in the 
writings of Pliny to show that he associated the 
name with the same gem which we call star-stone 
to-day. 
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THIS stone occurs in a range of colours equal in 
variety and number to those of the corundum 
gems. Many varieties of spinel bear a great resem- 
blance in colour to other totally different kinds of 
gems, such as the ruby, sapphire, garnet, tourmaline, 
etc. There are, however, a large number of very 
beautiful colours, particularly 
the pale delicate shades, which 
cannot be compared with any 
other gem stone, while the 
scarlet variety possesses a vivid 
flame-like appearance which is 
unique among precious stones. 

The red and blue spinels are ^^.^^^^ ^, ^^^^^^ 
sometimes called respectively (actual size). 

" balais or spinel ruby," and 

" spinel sapphire," but such names are not only in- 
artistic and unscientific, but decidedly misleading. 
Distinguishing names have also been applied to 
other varieties of spinel, viz., orange red, "rubicelle"; 
green, "chlorspinel"; violet, "almandinespinel";and 
black, "pleonaste "; but with the exception of the red 
variety known as spinel ruby, the gem is usually 
spoken of as spinel, with a prefix descriptive of the 
colour, 

169 



170 



SPINEL 



Systems. 



Localities. 



The spinel does not possess the property of re- 
fracting and dispersing the light to a great degree, 
consequently the brilliancy of the gem is not to be 
compared with that of the ruby, sapphire, etc. 
Nevertheless, owing to the beauty and variety of 
the colours in which this gem occurs, it is one of the 
most decorative of precious stones. Spinels suitable 
for jewellery are transparent, but the mineral also 
occurs opaque. Those of a dark colour have a tend- 
ency to appear blackish when cut and polished, and 
it therefore often happens that a stone of a beautiful 
rich colour in the rough state, will result in a dis- 
appointing gem when cut, even if manipulated by 
skilful hands. 

The spinel crystallizes in the cubic system, gener- 
ally occurring in octahedra or twin crystals, which 
are frequently very perfectly formed, and the faces 
of which are smooth and often highly polished. It 
is singly refractive, nondichroic; lustre, vitreous; 
hardness, 8; specific gravity, 3.5-3.6. The chemical 
composition is alumina and magnesia in the propor- 
tion respectively of about 71.99 and 28.01, but a 
portion of the magnesia is often replaced by prot- 
oxides of zinc, manganese and iron, and the alumina 
sometimes by protoxide of iron. 

The finest spinels are found in India, Ceylon, and 
Brazil, but are also mined in Siam, Burma, Afghan- 
istan, New Jersey, and New York, generally em- 
bedded in granular limestone, gneiss, or volcanic 
rocks. 

The spinel was by the ancients confused with the 
gems which it resembles, from which they had no 
means of distinguishing it, and until comparatively 
recently, it was not properly understood. The balais 
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ruby or red spinel was the favourite precious stone 
of Queen Elizabeth of England, and mention is 
made of several splendid jewels containing the stone 
in an inventory of her personal ornaments still in 
existence among the papers of the State. 

The gem known as the *■ Black Prince's Ruby," '* BUck 
which forms one of the Crown jewels of Great Ruby? 
Britain, is stated to be a red spinel. 

With the exception of the flame-red and a few 
other rare-coloured varieties, the spinel is a gem 
which does not command a high price, but it is ap- 
preciated by all lovers of precious stones on account 
of its large range of colours and the beautiful effects 
which can be obtained with it. 
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CHAPTER XIII 

BERYL EMERALD — AQUAMARINE — EUCLASE 

N chemical composition the emerald, aquamarine, 

and beryl are practically identical; in fact, the 

first two mentioned are varieties of the mineral 

Colour chief beryl. The chief difference between these gems, 

difference ^^^ ^^^ which is of enormous importance to the 

jeweller and wearer of precious stones, is that of 

colour. 

The emerald, which is at the present time the 
most precious of gems, is a bright green gem, of 
which the colour can only be described as " emerald 
green," for the stone has given its name to the 
colour which is so familiar to all. 

The aquamarine is pale blue or sea-green, and 
although a gem of small commercial value compared 
with the emerald, constitutes an effective stone, fine 
specimens being in considerable demand. 

Under the name of beryl are known the varieties 
of the mineral which occur sage-green, yellow, and 
white, and, in extremely rare specimens, rose pink. 
Beryls are very beautiful stones when of fine quality, 
but are, together with many other gem stones, greatly 
misunderstood and unappreciated. All the varieties 
of the mineral possess a wonderful degree of lim- 
pidity, and consequently, when skilfully cut, form 
stones of great brilliancy. 
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The mineral beryl crystallizes in the hexagonal Sy«tem. 
system, and is generally found in six-sided prisms. 
Sometimes the crystals are striated both internally 
and externally, parallel to the principal axis of the 
crystal, frequently to such an extent that the crystal 
has somewhat the appearance of a corrugated 
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cylinder. These striae are, however, not developed 
on crystals of the variety emerald, nor do the crystals 
of this variety assume such large dimensions as the 
other varieties of beryl. Crystals of beryl are often 
" eaten away " as if by acid, especially at the ends 
of the crystal, in a most unaccountable way. The 
indentations thus formed sometimes extend to the 
depth of nearly half an inch. Although the stones 
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are in this condition when first found, I believe the 
cause of the alteration has still to be discovered, for 
we know of no acid which will attack the material 
in the same way. 

The emerald is subject to minute feathers, flaws. 
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and other imperfections from which the aquamarine 
and beryl are generally fairly free. In fact, it is so 
rare to find an emerald without some such blemish 
that " like an emerald without a flaw " has become 
quite a proverbial expression to describe anything 
unusually perfect. 
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The different varieties of beryl vary to some slight 
extent in hardness, from 7.5 to 8, emerald being 
slightly softer than the other varieties. The emerald 
is very brittle, and many magnificent specimens of 
this gem have been from time to time utterly ruined 
by rough usage of ignorant people. 

Crystals of opaque beryl, which are, in conse- Large 
quence of their opacity, unfit for use in jewellery, ^nrst^is* 
have been found of enormous size. One is said to 
have been found (Kunz) in Royalston in Massachu- 
setts, which measured 45 inches in diameter and over 
a foot in length, and weighed nearly 2^ tons. Even 
transparent aquamarines and beryls, suitable for cut- 
ting up into gem stones, are sometimes found from 
four to six inches long, by one and a half to three 
inches in diameter. Of course, the gems cut from 
such stones are not nearly so large as the rough 
stone, for a very large percentage of the raw material 
is found to be worthless, and has to be removed in 
order to retain those parts suitable for cutting and 
polishing into gem stones. The crystals of the variety 
emerald, as before stated, do not assume nearly such 
large dimensions. 

The cleavage of beryl and its varieties is parallel 
to the basal plane — indistinct. Fracture, conchoidal 
or uneven. Lustre, vitreous. The refraction, double. 
The emerald shows twin colours — ^greenish blue and 
bluish green; the aquamarine, straw and grayish 
blue, or yellowish blue and gray ; and the other 
varieties of beryl equally distinct effects when ex- 
amined with the dichroiscope. The specific gravity 
is 2.75. The composition is silica, 68.0; alumina, 
18.3; glucina, 12.2; magnesia, 0.8; s5da, 0.7. 

The colour of emerald is due to traces of a minute 
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quantity of oxide of chromium, and other varieties 
of beryl doubtless owe their colour to the presence 
of equally minute traces of other oxides. 

Emeralds of fine quality are alluded to as "fine 
old Spanish emeralds" by connoisseurs of precious 
stones throughout the world, yet there never was an 
emerald mined in Spain. The reason for this is not 
generally known, and is somewhat interesting. 

The emerald was comparatively rarely seen in 



facetted emerald 
(actual size). 



large rough emerald 
(fragmentary). 



modern Europe until the conquest of Peru by the 
Spaniards, when immense quantities of booty in the 
form of precious stones and gold were brought from 
that country to Spain. Emeralds formed an impor- 
tant part of this loot, for the Peruvians had accumu- 
lated great numbers of beautiful stones, to which 
they attached little value beyond using them as 
ornaments and to adorn their temples. Thus the 
finest emeralds came into the possession of the old 
families of Spain, and long afterwards this country 
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was famous for her emeralds, and the expression, 
•* Spanish Emerald/' remains with us to-day. 

Probably the gem known to us in the twentieth 
century under the name of emerald was greatly ad- 
mired and valued by the ancients, and from the 
most remote times has occupied an important posi- 
tion among the jewels both of civilized and barbarous 
races. Just as the ancients, however, confused 
rubies, garnets, and other red stones, so they appear 
to have applied the name '*Smaragdus" to almost Smaragdus. 
all green stones, including emerald, chrysoprase, 
jasper, plasma, fluor, etc. 

From the ruins of bygone civilizations, jewels are 
occasionally brought to light in which are set either 
rough fragmentary crystals, or beads and charms of 
emerald, some of which are often elaborately carved 
and fashioned. 

By the ancient Greeks and Romans the emerald 
was supposed to cure weak and sore eyes simply by 
the sufferer gazing at it, and gem engravers rested 
their eyes from time to time during their work by 
fixing their eyes upon this gem. 

Nero is said to have used an emerald as an eye- 
glass, with which to watch the gladiators combating 
in the arena. 

The ancients derived their emeralds from a series Bmcraw* 
of mines at Coptos in Egypt, and to this day traces °^ ^^^yp*- 
of the original workings can easily be seen. The 
name of " Cleopatra's mine " has been used in con- 
nection with certain of these old mines. The work- 
ings consist of small passages burrowed in the mica- 
ceous schists, in which material the emeralds are 
found. These passages are of some considerable 
length, and lead to subterranean chambers where 

N 
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the tools, etc., used by the ancient miners, remain 
to this day. 

Not only can the excavations originally made still 
be traced, but huge barrack-like biiildings, large 
enough to accommodate at least 2,000 persons, and 
probably used by armies of slaves at work in the 
mines, still remain intact. There also still remain 
the original watch towers, and from the mines, it 
has been discovered that there exists, almost obliter- 
ated with the desert sand, a paved roadway or ter- 
race reaching to the banks of the Red Sea, where 
are still to be seen the wharves used by the miners 
2,000 years ago. 

There are distinct indications of several successive 
races having worked upon these mines, each, for some 
cause or other, having eventually abandoned them. 

Emeralds of a rich green colour were also mined 
anciently in Ethiopia, a distance of three days' 
journey from Coptos. These stones were, however, 
evidently lacking in brilliancy, and the colour was 
frequently unevenly distributed throughout the stone. 
The question of to-day is, are the Egyptian mines 
worked out, or, judging from the poor quality of the 
few emeralds still to be found in these mines, is one 
to conjecture that gems which to-day would be of 
little or no value were highly esteemed by the Greek 
jewellers, or, again, is there some Eldorado still to 
be discovered in the form of a rich emerald mine 
which has hitherto escaped the notice of explorers ? 
Columbian The principal supply of emeralds at the present 

day comes from South America, the Republic of 
Colombia and Peru being the chief sources. New 
South Wales, Siberia, Hindostan, Norway, and 
North Carolina, U.S.A., also produce these stones. 



emeralds. 
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but hitherto in an unmarketable quality. The beryls 
found in Siberia and in many localities in the United 
States are, however, of considerable importance, and 
it is considered not unlikely that the emerald variety 
of this mineral may yet be discovered of fine quality 
associated with them. 

The most famous emerald mines are those of Muzo 
and Coscuez in the Columbian Republic, which 
were discovered in the 
middle of the sixteenth 
century, and have pro- 
duced practically all 
thefine emeralds mined 
■ since that time. The 
mines lie about four 
miles to the West of 
the town of Muzo in 
the Eastern Cordillera 
of the Andes and about 
seventy -five miles 
north-east of Santa Fe 
de Bogotd. The emer- 
alds are found in lime 
stone and slate, and 
occur either as single crystals or lodes. 

These mines, which are the property of the Govern- Mu*o 
ment, are usually let on lease for terms of years to """* 
the highest bidder, who also has to pay a large sum 
(about ^40,000) as premium upon taking up the 
tenancy. 

Many fine emeralds have been cruelly sacrificed 
by being hollowed out, carved, or drilled by the 
native races of Asia, as mentioned in my chapter on 
cutting precious stones. As a very good example of 
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this, the following description of an emerald which 
was formerly in the famous Hope collection will be 
of interest. It is copied from the original catalogue 
of the collection which was compiled by Herz in 
1839- 

" A large emerald of an oval form and fine green 
tint {the true emerald colour) cut en cabochon, with 
brilliant facets round the bezil; at the back it is 
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hollowed out like a shell garnet. It will perhaps be 
necessary to explain here the reason why this gem 
is cut in a manner so unbecoming in an emerald, 
which has taken away a great deal of its precious 
substance, and diminished it in weight as well as in 
value; but it was the fancy of some Eastern prince 
to make this emerald the frame of a beautiful Oriental 
topaz; the latter stone was fixed in the hollow part 
of the emerald with some mastic or cement, which 
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gave both stones a dull appearance, and the Oriental 
topaz was set round with some small brilliants; it 
would be difficult to conjecture why these two gems 
should have been so strangely united so much to 
their mutual disadvantage. This emerald, though 
not free from flaws, is of a pleasing hue, and, accord- 
ing to a technical term in use among jewellers, of a 
fine velvet." 

Another interesting emerald which was formerly in 
the Hope collection is: " A most extraordinary stone curious 
of an oval shape, cut en cabochon, of a light green ^<***"***<*'*- 
colour and nearly opaque, which is occasioned by a 
silky substance in the interior which produces a 
chatoyant lustre as fine as is seen in any cat's-eye; 
this is an accident rarely met with in the emerald, 
wherefore this curious specimen was well worthy of 
its place in this rare collection.*' 

In the Townshend collection of gems exhibited at 
the South Kensington Museum there is ** A curious 
emerald of a circular form and deep green colour; 
cut flat at the top, with a slanting edge, and convex 
at the back ; it presents in its interior a fixed six-rayed 
star, which is seldom met with in an emerald." Al- 
though not possessing any very great decorative 
quality this stone is of remarkable interest. 

In the Hope collection were many very fine beryls Famous 
and aquamarines, some of which are now to be seen ^**t^^®" 
at the South Kensington Museum, and others are in 
private hands. The following are descriptions of 
several of the most important which have been taken 
from the catalogue already referred to. 

** A superlatively fine aquamarine, of an oval shape 
and of the finest sea-green colour, most admirably 
cut, with seven rows of brilliant facets in front, and 
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steps at the back; this fine gem is of the purest fine 
deep green tint, free from any flaw or defect, and 
displays the highest degree of effulgence; its extra- 
ordinary size and charming hue, combined with its 
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great perfection, entitle it to the denomination of 
matchless." Weight, 5 oz. 17 dwt. 12 gr. 

" A most exquisite oval-shaped aquamarine, cut 
by the most skilful hand in the same manner as the 
two former specimens; it is of a beautiful deep blue 
tint approaching the sapphire colour; there is, how- 
ever, a slight mixture of green with the blue, con- 
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stituting at once the character of the aquamarine. 
This superb gem is of the greatest purity and per- 
fection, as well as of a very captivating hue; it 
scarcely yields in brilliancy to any other precious 
gem; it may well be termed unique, and is fit to 
adorn the crown of a monarch." Weight, i oz. 
17 dwt. 15 gr. This gem is now in the Townshend 
collection. 

" A superlatively fine and large aquamarine, from 
Siberia, of a fine golden sherry colour, and of an 
octagonal form, beautifully cut with step facets in 
front and at the back; notwithstanding a few trifling 
flaws, which are scarcely perceptible, this gem is of 
the utmost brilliancy and of a charming hue; on ac- 
count of its extraordinarily curious colour it may be 
called unique." 

" A matchless aquamarine, in the form of a sword 
handle, cut all round with long facets which cross 
each other obliquely; it is of the most beautiful sea- 
green colour, and of the utmost perfection. This gem 
belonged to Murat, and was mounted in his sword ; 
it has been re-mounted in fine gold, ornamented with 
brilliants, turquoise, and garnets, and a most beauti- 
ful carbuncle on the top; it is four inches long, and 
weighs 3 oz. 6 dwt." 

All the varieties of beryl, including the emerald. Engraved 
have been used as a material for the glyptic art, and «««>*«id8. 
there are many cameos and intaglios of the Renais- 
sance period to be seen in collections of works of art. 
Among carved gems of antiquity most of the beryls 
are found to be of Grecian origin, while the emeralds 
belong to the Roman period. 

In the Hope collection was a very curious antique 
engraved emerald, of a fine green colour, in the form 
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of an owl with a human face, most probably of 
Egyptian origin. 

The beryl was the only gem which was cut with 
facets by the Romans, who smoothed and polished 
the natural hexagonal prisms in which the stones 
were found, in order to increase the lustre. They 
were also fashioned into eardrops and beads in the 
shape of a cylinder, which were drilled and strung 
upon elephant's hair. Others were not bored, but 
were gripped at either end by a boss of gold or other 
metal. 

At the time of the Renaissance, Cellini states, an 
emerald was worth four times as much as a fine dia- 
mond of the same weight, and half as much as a 
ruby. The aquamarine was greatly esteemed until 
the end of the eighteenth century, when large quan- 
tities were placed upon the market, and the value of 
this gem subsequently diminished. Emeralds are in 
very great demand at the present time, and fetch 
prices hitherto unheard of, and fine aquamarines and 
beryls are very much in vogue. 

EuCLASE 

Useless as The euclase is a transparent mineral which is 

a jewel. allied to the emerald from a chemist's point of view, 

and also when cut and polished it somewhat re- 
sembles inferior specimens of that gem. It is, how- 
ever, quite unsuitable for the purpose of jewellery, 
for, as its name implies, it is so extremely brittle, 
owing to its perfect cleavage, that it not only is 
cut and polished with great difficulty, but cannot 
withstand the constant friction to which a jewel is 
subject. 
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The colour of the mineral varies from green- colour, 
white to green, and rarely to slaty blue. It occurs 
in the monoclinic system, and generally assumes the 
form of the oblique rhombic prism. It is doubly re- 
fractive and exhibits the phenomenon of trichroism. 



IdUCLASE (fragmentary). 

Lustre, vitreous; hardness, 7.5; specific gravity, 2.9- 
3-2. 

Itis found near Villa Rica, Paraguay, accompanied 
with topaz; also in Peru and the Ural Mountains 
on the Sanarka River. The chemical composition 
of euclase is: silica, 43.2; alumina, ,^3.6; glucina, 
23.2. 



CHAPTER XIV 

CHRYSOBERYL — CYMOPHANE OR CAT's-EYE — ALEXAN- 
DRITE — PHENAKITE ZIRCON — ^JACINTH 

THE chrysoberyl is a beautiful transparent gem 
stone occurring in different shades of green, 
yellow, and brown. The green and brown specimens 
are generally of a subdued tone, and form a delicate 
contrast to gems of more pronounced hue. The 
green, although varying in shade, are nearly all of 
the colour known as sage green, and never present 
a vivid hue; occasionally, however, a chrysoberyl 
resembles the colour of a pale green aquamarine. 
The yellow stones are not unlike yellow sapphires, 
but occur generally in the more delicate colours, 
while the brown chrysoberyls approach to a maho- 
gany colour. The name of the stone is derived from 
the Greek " chrusous/' golden, and *' beryllus," beryl. 
Bflfcctivc The chrysoberyl when properly cut is a brilliant 

^*""* and effective gem. The system in which the gem 

occurs is the trimetric, and the crystals generally 
assume a tabular form. It is dichroic, and many 
specimens possess this property in a very marked 
degree. As with all highly dichroic gem stones, a 
variety of effects can be produced by the lapidary 
by cutting this stone at various angles of the original 
crystal. 

The hardness of the gem is 8.5, and therefore is 
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almost as great as the sapphire. Specific gravity, 
3-5"3*7- The chemical composition is : alumina, 80.2 ; 
glucina, 19.8. 

Ceylon is the principal source of the chrysoberyl, 
but it is also found in the Urals, Brazil, and in the 
United States, at Haddam in Connecticut, and 
Saratoga, New York, accompanied with garnet and 
beryl. 

Cymophane or Cai's-eye. A variety of chrysoberyl 
forms the popular and beautiful gem known as cymo- 
phane or cat's-eye. This gem, which is always cut 
en cabochon, displays a bright, silvery, shimmering 
line across the summit, and when accurately cut, 
directly down the centre of the gem. 

This gem occurs in all the shades of colour in 
which chrysoberyls are found, but the line or ray is 
much paler and generally almost white. The whiter 
and narrower the ray the greater is the value of the 
stone. The colour of the gem, which is most highly 
prized, is described as ** gooseberry green,'' while 
honey colour and citron yellow are much esteemed. 

The ray is caused by a peculiar striated structure 
of the stone, which develops the steely reflection 
across the gem. 

Cat's-eyes were formerly in great demand, but of Change of 
recent years they have, by one of fashion's fatal ^**^*®°- 
decrees, been banished from the position they once 
held, though they still stand in the first rank of 
precious stones. 

The chrysoberyl cat's-eye is somewhat resembled 
by an almost valueless variety of quartz, which pos- 
sesses a bright line down the centre when cut en 
cabockon. This stone is known as quartz cat s-eye, 
and is pretty enough in a way, but it does not pos- 
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sess either the delicate colouring or the great bril- 
liancy of the chrysoberyl or true cat's-eye. Even 
the uninitiated can easily distinguish between the 
two stones by the unaided eye, or by taking the 
specific gravity they are at once differentiated. 

The cymophane is derived almost exclusively 
from Ceylon. The Cingalese are said to believe 
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that cat's-eyes are embodied spirits, and they cer- 
tainly have from the earliest ages been surrounded 
with mystery and looked upon with suspicion in the 
East. 

Alexandrite. Another variety of chrysoberyl 
which constitutes a most fascinating gem is that 
known as alexandrite. This gem possesses the 
peculiar phenomenon of changing colour; by day- 
light a fine quality ale.xandrite appears a rich pistachio 
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green, while it changes to raspberry red in artificial 
light. The colour is said to be due to the presence 
of chrome, otherwise the chemical composition is 
the same as chrysoberyl. A fine example of this 
beautiful stone is a great rarity, and is a gem of 
considerable value. 

Inferior specimens do not display such a pro- 
nounced alteration in colour, changing, say, from a 
brownish green to a reddish brown, or else possess- 
ing the desired appearance only by day or artificial 
light, and such stones are fairly plentiful. Some- 
times this variety of chrysoberyl will possess the 
shimmering ray characteristic of the cat's-eye, when 
it is known as "alexandrite cat*s-eye"; such gems Alexandrite 
are extremely rare and very highly valued by con- cat's-cye. 
noisseurs of precious stones. 

The alexandrite was first discovered in the Urals, 
and was named after Alexander II, Czar of Russia. 
The finest alexandrites are derived from Takowayo 
in the Urals, but are of rare occurrence. The chief 
source of the supply of this gem at the present time 
is Ceylon. 

Phenakite 

The transparent variety of the mineral phenakite. Seldom 
although very rarely used by the jeweller, forms a jJ.wcUery. 
most brilliant gem when properly cut. It is seldom 
seen, however, out of a collection. It is either white 
or slightly tinged with yellow. The hardness is 8 ; 
specific gravity, 2.97. Phenakite occurs in the hex- 
agonal system, obtuse rhombohedron being the form 
in which it generally occurs. 

The chemical composition of this gem stone is: 
silica, 55.43; glucina, 44.48, with traces of magnesia 
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and peroxide of iron. It is doubly refractive, and 
the coloured specimens, when examined by means of 
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CUT ph1':;nakite (actual size). 

the dichroiscope, show one image colourless and the 
other brownish yellow. 
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The origin of the name of this mineral is a Greek 
word meaning " deceiver," which has doubtless been 
applied from the resemblance of the stone in the 
rough state to quartz. 

Fine specimens of phenakite are found in Ekat- 
erinburg, in the Ural Mountains, associated with 
emeralds, and at Framont in the Vosges. This 
mineral is also found at Mount Antero in Colorado. 

Zircon or Jargoon^acinth 
That the zircon or jargoon is one of the most un- 
appreciated of gem stones is undeniable, yet the 
reason why such should be 
the case is hard to seek. 
Not only does this gem pos- 
sess a range of colours of 
great beauty, but it also pos- 
sesses the property of dis- 
persing and refracting the 
light to a degree only ex- 
celled by the diamond itself. 
With the exception of a 
vivid orange and an angelica 
green, most of the colours in 
which the jargoon occurs can 
best be described as autumn 
tints, for they consist of in- 
numerable shades of sage 
green, columbine red, rus- 
set brown, and occasionally 

. rr 1. • • CRYSTAL OF JARGOON OR 

giraffe brown vergmg mto ^.^con (actual size). 
gamboge yellow. There is 

also a white variety, but this is of rare occurrence. 
The colour of some zircons can be reduced or re- 
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moved by application of moderate heat, and it is 
said that stones treated in this way have been passed 
off for diamonds. 

The jargoon or zircon crystallizes in the tetra- 
gonal system generally occurring in the form of a 
tetragonal prism combined with a tetragonal pyra- 
mid. It is also frequently found in granular frag- 
ments. The cleavage is indistinct, lustre adamantine, 
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fracture conchoidal, doubly refractive, and dichroic. 
Hardness, 7.5 ; specific gravity, 4.6. Transparent 
to opaque, but only the former variety is suitable for 
jewellery. Chemical composition: silica, 33.77; zir- 
conia, 66.23. 

A remarkable feature in connection with the jar- 
goon is the very great variation in hardness in dif- 
ferent specimens of the mineral. 

This peculiarity is strikingly noticeable to a lapid- 
ary, for some stones are found to cut and polish with 
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the utmost ease, while others drag and tear the wheel 
in such a way that the process is one of great diffi- 
culty. 

So great is the difference in hardness referred to, Pecuiimrity 
that it would seem that there are two or more "^ *'•'''•""•■ 
varieties of the mineral which have not yet been 
diagnosed and classified. 

It is noteworthy that the difficulty has been met 
by the working lapidary, who roughly discriminates 
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between the apparently different varieties by calling 
the hard ones zircon and the soft ones jargoon. The 
subject of the great variation in hardness of the jar- 
goon was first mooted by me in the " Mining Jour- 
nal." dated January 29th, 1903. 

When carefully examined with the spectroscope, Abaorptioi 
some specimens of zircon display a characteristic '■■'"'•■ 
effect, discovered by Professor A. H . Church. Cer- 
tain black absorption bands are seen across the 
spectrum, which place the identity of the gem beyond 
doubt 
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Ceylon produces zircons of very fine quality, and 
most of these stones upon the market are derived 
therefrom. Many beautiful specimens have also 
been found in Queensland, some possessing the 
wonderful brilliancy to which I have alluded in a 
very marked degree, although, in regard to colour, 
there seems to be a great sameness in the zircons 
from this locality. 

Together with many other kinds of gems, large 
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quantities of zircons are consigned to Europe and 
America from Ceylon, in the "native cut" state. 
As the real beauty of the gem depends upon the 
skilful handling of the lapidary, it is necessary for 
them to be accurately re-cut, in order to display the 
greatest amount of brilliancy which the material can 
produce. 

The name "zircon" is derived from the Arabic 
word " zerk " meaning " a precious stone." 
Jacinth. — It is to the brownish honey-coloured 
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variety of jargoon that the name ** jacinth " properly 
belongs, but the variety of garnet known as " es- 
sonite," which somewhat resembles it in colour, is 
almost universally included in the term. 

Most probably the modern jacinth is the stone 
described by Theophrastus, and known to the an- 
cients by the name of lyncurium. 



CHAPTER XV 



TOURMALINE 



Highly 
dichroic. 



Methods of 
cutting. 



ONE of the most remarkable gem-stones is un- 
doubtedly the tourmaline. This gem occurs in 
many different colours and possesses in a most marked 
degree the property of dichroism, or, in other words, it 
appears a different colour when viewed in different 
directions. This property is exhibited by all coloured, 
doubly-refractive, transparent gems, but tourmaline 
displays the phenomenon to a much greater extent 
than all others. A crystal of tourmaline, when viewed 
across the crystal, may appear, say, sage green, while 
if viewed along the length of the crystal it may appear 
black or almost black; or a stone appearing rich 
orange colour across the crystal may appear very 
dark brown if viewed down the length of the crystal. 
The degree with which the property of dichroism is 
displayed varies very considerably in different speci- 
mens, as in some the darker colour is so dense that 
it renders the stones unsuitable for cutting into gems, 
while in others the two colours cause a pleasing 
effect if the stones be properly cut. 

Tourmalines of pale colour exhibit the phenomenon 
in a much less degree than the darker varieties of 
the gem stone. 

If a tourmaline be cut with the table of the gem 
at right angles to the length of the crystal it will 
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appear only one colour, which, if the dichroism of 
the stone be very pronounced, may possibly be 
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black or almost so, while upon looking through the 
edge of the gem sideways it will appear quite a 
different and probably a much paler colour. On the 
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other hand, if the stone be cut with the table of the 
gem parallel to the length of the crystal, both colours 
are produced in patches, two of which maybe black, 
or at all events much darker than the other two, 
according to the degree of dichroism of the stone. 
In the latter case the effect is very pleasing unless 
there are black patches, and even then, in the case of 
agem of some considerable length, the effect is good, 



for the black patches will appear only at the ends of 
the gem, while the rest of the stone is a paler colour. 
A gem cut in the latter way will appear dark or 
black if viewed through the edge in one direction 
from one side of the stone to the other. In some of 
the paler varieties of tourmaline the property of 
dichroism is of less importance, as the gems are 
effective when cut in either direction. 

Tourmaline occurs in the following colours: red, 
pink, yellow, brown, green, blue, black, and very 
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rarely white. The last two mentioned are, however, 
unsuitable for use in jewellery. 

The red and pink variety is sometimes called 
"rubellite"; the green, ''Brazilian emerald"; the 
yellow, "Ceylon peridot"; the blue, "indicolite"; 
the black, "schorl"; and the white, "achroite." 
Several of these names are, however, misleading and 
unnecessary. 

It is not unusual for tourmalines to be parti- Parti. 
coloured, pink and green, or pink and blue, which ^®^°"»'* 
appearance often takes the form of a crust of one 
colour containing a core of another colour. Thus a 
section of such a crystal of tournialine cut at right 
angles to the length of the crystal may be a pink 
surrounded by green, or vice-versd. Also some crys- 
tals of tourmaline are red at one end, and green, 
blue, or black at the other. When these parti- 
coloured tourmalines are sufficiently free from im- 
perfections to cut into gem stones, they are certainly 
decorative and effective, for two or more colours are 
seen in the same stone. 

The tourmaline is not subject to the imperfection 
of spots and lines of semi-opacity or milkiness, which 
mars the beauty of many other kinds of precious 
stones, but some specimens, especially the pink ones, 
are full of minute feathers, which greatly detract Minute 
from the brilliancy. ^***^^'**- 

This gem-stone occurs in the hexagonal system 
and generally assumes the form of the hexagonal or 
triangular prism, the opposite terminations of which 
are usually dissimilar. The crystals are generally 
grooved or channelled longitudinally. It is doubly 
refractive and dichroic; lustre, vitreous; fracture, 
uneven to sub-conchoidal ; hardness, 7-7.5, but rather 
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brittle; specific gravity, 2.9-3.3 ; becomes electric by 
heat, one end of the crystal exhibiting positive and 
the other end negative electricity. 

The composition of tourmaline is very variable 
and very complex; the silica only may be said to be 
of practically the same proportion in all specimens. 
The different colours are due to the variation of the 
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composition. The following analysis by Rammels- 
berg of a brown specimen from Brazil is given by 
most writers upon the subject, as being a suitable 
example : 



Silica .... 
Alumina . 
Boracic Acid 
Peroxide of Iron 
Magnesia . . . 

The finest tourmalines are derived from Brazil, 



38.85 Lime 1.60 

31.32 Soda i.aS 

S.2$ Potash 0.26 

1.27 Fluorine .... 2.28 
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Ceylon, Ava, Siberia, Kangaroo Island, California, 
and several other localities in the United States of 
America; they also occur in Europe, but of un- 
marketable quality. This gem-stone usually occurs 
in granite, gneiss, granular limestone, dolomite, 
mica-slate, or chlorite-slate. 

The name tourmaline is derfved from the Cingal- 
ese, Turamali. ^ ,^ 

The red and pink variety of tourmaline is the 
most highly valuea for jewellery, but the blue is very 
rarely found, while the green and brown occur most 
frequently. This gem is also used in the manufac- 
ture of certain scientific instruments. 

It is noteworthy that the pink tourmalines from 
North America have a decided tendency to turn a 
brownish shade by artificial light. 



CHAPTER XVI 



SPODUMENE — HIDDENITE — KUNZITE — TOPAZ 



Difficult 
to cut. 



Hiddenite. 



SPODUMENE is a mineral which generally 
occurs in dull grayish-green or greenish-white 
crystals, which are nearly always almost opaque. 
Sometimes, however, they are a delicate primrose 
yellow, and also transparent. Although with con- 
siderable difficulty, owing to the mineral possessing 
a very perfect cleavage, such specimens may be cut 
and polished into brilliant and pleasing gem stones. 

Spodumene crystallizes in the monoclinic system; 
it also occurs massive, Tjrith a lamellar structure. It 
varies from transparent to opaque in different speci- 
mens. Lustre vitreous, but nearly on cleavage 
planes; hardness, 6-6.5, ^^^ very brittle; doubly re- 
fractive ; specific gravity, 3. i . Composition (Hagen) : 
silica, 66.14; alumina, 27.02; peroxide of iron, 0.32; 
lithia, 3.84; soda, 2.68. Obtainable in Massachusetts 
and several other places in the United States, and 
in Brazil. 

Hiddenite, — The mineral spodumene is also found 
in bright green transparent, crystals, which, when 
cut, form most effective gem stones, somewhat re- 
sembling green garnets. It is generally found in 
very small fragments. 

This variety of spodumene is called hiddenite, 
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after Mr. W. E. Hidden, who first discovered it, but 
is also known as " lithia emerald." It is at present 
only obtainable from Alexander County, North 
Carolina, but in small quantities. 

Both the yellow spodumene and hiddenite are 
rarely used in jewellery in Europe, although in the 
United States they were 
at one time in demand, 
owing to the interest at- 
tached tothem as being pro- 
duced in North America; 
they are, however, to be 
seen in collections of pre- 
cious stones. One of the 
finest known specimens of 
hiddenite is now in the 
Mineralogical Department 
of the British Museum at 
South Kensington. Some- 
times crystals of spodu- 
mene are primrose yellow 
at one end and bright green 
at the other. fragments of spodumene. 

Kunzite. — Recently an- Oniyre- 

other variety of the mineral spodumene has been ^^Jid.* 
discovered at Palain San Diego County, California. 
It is of a delicate lilac colour, greatly resembling 
that of pale amethyst. A graceful compliment has 
been paid to Dr. George Kunz, President of the 
New York Mineralogical Club, by the professors 
who made an exhaustive examination of the gem, 
and unanimously agreed to call the new discovery 
" kunzite." 

Kunzite, in addition to being an attractive gem- 
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stone with regard to colour and lustre, possesses the 
peculiar property of fluorescence. Professor Basker- 
ville, of the University of North Carolina, who has 
been greatly interested in the new gem, states that 
" after being exposed to ordinary sunlight the power 
of fluorescence is apparent, and that also upon ex- 
posure to the Rontgen rays for a period of five 
minutes, a piece of kunzite will absorb sufficient 
radiance to photograph itself upon a piece of sensi- 
tive paper if left in a dark room, remaining slightly 
self-luminous for some minutes." Exposure to radium 
has a similar effect upon this variety of the mineral. 

Topaz 

The name topazius was applied by the ancients to 
the gems known to-day as peridot and chrysolite, 
and the gem we now call topaz (to which the name 
was subsequently applied), was only comparatively 
recently recognized as a distinct mineral. 
BraxUian or At the present day some confusion exists with re- 
tnic topaz. g2^j.j ^Q ^j^g name of this gem, for in addition to the 

true topaz, sometimes called ** Brazilian topaz," there 
are the yellow variety of sapphire, sometimes called 
** Oriental topaz," a most lustrous gem of consider- 
able value, and the yellow and brown quartz, known 
as " Scotch," or " cairngorm topaz," which is obtain- 
able in large quantities, and of little value. 

The true topaz, however, resembles these stones 
only in colour, and can be easily distinguished by 
the difference of the hardness and specific gravity, 
while to the experienced eye the three stones pre- 
sent a very different appearance, even in cut and 
polished specimens. 
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The topaz is a transparent gem crystallizing in 
the rhombic system, generally occurring in right 
rhombic prisms. The cr)'stals are seldom doubly 
terminated. The prism faces are usually grooved 
parallel to the length of prism. It is doubly re- 
fractive and dichroic. The cleavage is highly per- 
fect at right angles to the principal axis. Fracture, 
uneven to sub-conchoidal; lustre, vitreous; hardness, 
8; specific gravity, 3.4-3.6; chemical composition: 
silica, 33.3: alumina, 
51.7; fluorine, 15,0. 

The topaz occurs 
in many different 
shades of yellow 
and brown, also 
greenish white, blue, 
and rarely pink and 
pale red. Some of 
the dark yellow and 

browrispecimenscan ^^^.^^^^ ^^ ^,^^ ^^^^ ^^ ^,^^^,^ 
also be altered to a (actual size). 

delicate pink by care- 
ful application of heat. This is a somewhat difficult 
operation to perform, as it is necessary to guard 
against any sudden alteration in temperature, or the 
stone will be found to be flawed, or if the heat be 
too great, it will be found to be colourless. The Colour 
power of changing the colour of the topaz by appli- ^eBr*"*^ 
cation of heat was first discovered by accident in 
1755 by an old French jeweller, named Dumelle. 
His method of effecting the change was to heat the 
yellow topaz in a sand bath. 

Another method is to wrap the stone in amadou, 
or German tinder, tightly bound round with tin wire. 
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and then to burn the tinder, when the topaz is found 
to be changed to a pink colour. 

The same result can be obtained, but with some- 
what more risk of failure, by embedding the stone 
in a large mass of clay or plaster of Paris, and then 
placing it in an oven, which is afterwards made 
very hot; when the oven has been allowed to cool 
gradually, the stone may be removed from the mass. 



Nearly all the pink topazes upon the market have 
been altered, or to use the technical term, "pinked" 
in this way. At the present time, they are much 
used in jewellery, and form a pleasing combination 
with the delicate green of the peridot, with which 
they are frequently associated in high-class orna- 
ments. 
Blue and Next to the pink variety come the blue and 

g*^^^ greenish in value. Although somewhat resembling 
the aquamarine in colour and general effect, these 
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varieties of topaz are much more brilliant, owing to 
their greater hardness. 

The yellow and brown topazes are the most gener- 
ally known variety, and at one time were used in 
considerable quantities for necklets, pendants, etc., 
as can be shown by referring to the jewels of the 
early part of the nineteenth century; they were after- 
wards quite at a discount for many years until re- 
cently, when there has been seen a tendency for a 
renewal of the bygone popu- 
larity of these effective gem- 
stones. 

The white variety possesses 
a wonderful degree of limpidity 
when properly cut and polished, 
but is not now in demand. 
The white topaz is sometimes 
known as " Novas Minas," from 
the locality in Brazil where the 
most beautiful specimens are 
found. 

The limpidity and brilliancy 
of topazes vary considerably, crystal of white topaz 
especially in the white variety. (actual size). 

Very large topazes are of no 
unusual occurrence. The topaz occurs in granite in 
company with tourmaline and beryl, and sometimes 
with tin, fluorspar, and apatite. 

The localities in which the topaz occurs are, 
amongst others, Brazil, Siberia, Asia Minor, Pegu, 
Ceylon, Victoria, Bohemia, Saxony, Connecticut 
(U.S.), and Japan. The finest specimens, however, 
are derived from Brazil and Siberia. The chief 
sources of the topaz in Brazil are Minas Geras, 
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Villa Rica, Novas Minas, the last named generally 
used in connection with the white variety. In 
Siberia the topaz occurs in many districts, notably 
the Altai and Ural Mountains; near Nertchinsk, 
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and also in Kamschatka. If the recent announce- 
ment of the discovery of blue topaz upon the pro- 
perty of the South African Option Syndicate in 
Rhodesia be duly confirmed, yet another source of 
the supply of this variety of the gem is available. 



CHAPTER XVII 

GARNET CARBUNCLE — CINNAMON STONE OR 

ESSONITE — DEMATOID 

TH E several gem-stones known to mineralogists 
as the garnet group differ considerably one from 
another in appearance and in the variation of their 
relative hardness, specific gravity, and chemical com- 
position. They, however, all occur in the cubic sys- 
tem, and the chemical composition of each of the 
different varieties may be expressed by a similarly 
constructed formula. 

Garnets occur in colours ranging through many 
shades of violet and brown to a delicate pink, also 
yellow, drab, green, black, and white; several of 
these varieties are, however, unsuitable for use in 
jewellery. They are monochroic and singly refrac- 
tive; the lustre is vitreous; the fracture, sub-con- 
choidal; cleavage, very imperfect. They generally 
assume the form of the dodecahedron and icositetra- 
hedron, perfect crystals being by no means unusual; 
they also occur in granular fragments. The garnets 
suitable for jewellery are transparent, but they also 
occur almost opaque. The red garnet, at all times, 
on account of its colour, has been frequently mis- 
taken by the uninitiated for the ruby, and also by 
the unscrupulous, many fancy names, such as " Cape 
Ruby," "Ruby Garnet," and "Australian Ruby," 

p 
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have been applied to it, with a view to enhancing its 
market value. 

The garnet does not form a good material for en- 
graving upon, as it is apt to break during the pro- 
cess, but has, nevertheless, often been used for the 
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purpose. The name garnet is derived from the Latin 
■viord graneUus, meaning grain-like. 

The purple, red, and brown varieties of garnet 
are sometimes cut en cabochon, when they are known 
as 'Carbuncles. In this form they were previously in 
great demand, but in recent years have become 
almost obsolete as jewels, although used to some 
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extent for other decorative purposes. Occasionally 
a shimmering cross, like the elongated legs of a 
silvery spider, may be seen upon a carbuncle, pre- 
senting a somewhat similar effect to that of the star- 
stone or asteria, except that it presents only four 
rays instead of six. 

Garnets may be said to occur plentifully in many 
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parts of the world. Of the many different varieties 
the following are those which are of chief interest to 
the jeweller : 

Almandine (iron alumina garnet). — This variety Ainwndine. 
presents different shades of violet and purple. Al- 
though one of the least rare gem-stones, it forms, 
when of fine quality, a most decorative and effective 
one, the beauty of which can be greatly enhanced 
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by careful and accurate cutting. Some specimens 
of this stone have, however, a tendency to be inky 
and blackish in appearance on account of the great 
density of the colour. Some almandine garnets ex- 
hibit a series of black bands when examined by the 
spectroscope, by which means they may be distin- 
guished from red spinels (discovered by Professor 
A. H. Church). 

The composition of almandine garnet is very vari- 
able, but the following will serve as an example: 
silica, 35.5; alumina, 21.0; iron protoxide, 35.5; 
magnesia, 4.0; lime, 2.5; manganese protoxide, 1.5; 
hardness, 7.3; specific gravity, 3.5-4.2. The locali- 
ties of this variety of garnet are many, but those 
derived from Ceylon, Brazil, and Hindostan, are 
considered the finest quality. 

Pyropc. Pyrope (magnesia alumina garnet). — The colour 

of this garnet is scarlet. It usually occurs in small 
pieces, and is cut in the form of the ** rose," with a 
flat back, chiefly used in the cheap Bohemian jewel- 
lery. Hardness, 7.5 ; specific gravity, 3.7. Composi- 
tion: silica, 41; alumina, 22.0; magnesia, 16.0; iron 
protoxide, 8.5; lime, 5.5; chromium sesquioxide, 4.5 ; 
manganese protoxide, 2.5. Pyrope garnets occur 
chiefly in Saxony and Bohemia. Some fine speci- 
mens have also been found in South Africa associ- 
ated with diamonds. 

Bssonitc. Ctnfiamon Stone or Essonite (lime alumina gar- 

net). — The colour of this stone is a honey yellow, 
sometimes verging on toffee brown. It generally 
possesses the appearance of containing innumerable 
tiny seeds or grains of sand inclosed within it. It 
is often confiised with the variety of jargoon called 
jacinth or hyacinth, under which name it is indeed 
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frequently sold. In fact, the name of jacinth, which, 
strictly speaking, should be applied only to the cin- 
namon coloured jargoon, is so generally used in con- 
nection with this variety of garnet that the term may 
almost be said to embrace both these stones, although 
they are distinctly different in every respect except 
that of colour. Hardness, 7; specific gravity, 3.5-3.7 ; 
composition: silica, 40; alumina. 21; lime. $^: iron 
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protoxide, 6. Essonites are chiefly obtained from 
Ceylon. 

Dematoid or Bobrowska. — This gem-stone, which 
is included in the garnet group, although its identity 
is still somewhat in doubt, occurs in different shades 
of brown and green, sometimes approaching the 
colour known as verdigris green. It disperses and 
refracts the light to a great extent when properly 
cut, consequently it constitutes a most brilliant gem. 
In chemical composition it differs very little from 
that of the essonite. but the difference which exists 
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is sufficient to account for the variation of colour. 
Hardness, 5.5; specific gravity, 3.84. It is found in 
the form of peculiar little nodules about the size of 
one's finger nails, which have to be broken up into 
several pieces and the pieces cut into gem-stones as 
the white matrix penetrates the natural fissures of 
the stone, of which there are many, to a considerable 
depth. These stones occur associated with gold in 
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several localities ot the Ural Mountains, notably on 
the river Bobrowska, to which they owe their name. 
This beautiful gem ranks in value verj^ much 
higher than the red and brown varieties of garnet 
already described. Manysomewhatmisleadingnames 
have been applied to it, such as " Uralian Emerald" 
and " Siberian Chrysolite." It is also frequently sold 
as olivine, and in fact as such it has become known 
to the public. 



CHAPTER XVIII 

PERIDOT — CHRYSOLITE 

TH E peridot is a variety of the mineral known as 
olivine. It is a limpid stone of a delicate green 
colour, somewhat resembling that of green Char- 
treuse. It was a most popular precious stone at the Old. 
beginning of the last century when our grandmothers B*^*e re-^ 
wore huge poke bonnets with mountainous decora- vivcd. 
tions of plumes, enormous ** leg-of-mutton " sleeves, 
and their waists just under their armpits. 

It was, however, in course of time superseded by 
other gems, more kindly favoured by Dame Fashion, 
and for upwards of fifty years this beautiful gem- 
stone was, if not forgotten, at all events unappre- 
ciated. But when, at Her late Majesty Queen Vic- 
toria's first Jubilee, a revival of many of the fashions 
of 1830 took place, the quaint old jewels of our 
grandmothers were all brought again into the light 
of day, and the peridot was reinstated in its former 
position as a fashionable precious stone, which, need- 
less to say, it has since occupied. 

For many years it was from these old family 
jewels that peridots were derived to supply the still 
increasing demand for these gems, as there existed 
no record of the mines, which were, however, sup- 
posed to have been in the Levant, whence the 
original supply was obtained. Within recent years, 
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ready cut 
and carved. 



however, peridots have been obtained from Egypt 
and " an island in the Red Sea " (Zeberghed), where 
they are said to be washed up on the seashore. 
They are found not only in the rough state, but 
(strangely as it may read) also in many cases cut 
and carved in a most elaborate fashion into figures 
resembling Buddha, little cylinders, etc. An ex- 
planation of this is said 
to be that the sea has 
encroached upon the 
burial-place of an an- 
cient race, and the little 
carved figures of peri- 
dot are washed out of 
the graves where they 
were placed beside the 
dead perhaps thousands 
of years ago. I have on 
several occasions found 
one of these most inter- 
esting carved peridots 
contained in parcels of 
PERIDOT (actual size). thc rough stones which 

I have purchased in the 
ordinary way of business in London! 

There was for some considerable time great mys- 
tery about the origin of the Egyptian peridots, for 
no one appeared to know the exact locality whence 
they came. My own idea upon the matter was that 
they were collected in remote districts by wandering 
Arabs, from whom they were purchased and taken 
to Cairo and Alexandria by travelling merchants, 
etc.. who had no idea of the place where the stones 
were found. The district has, however, now been 
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located, and measures are taken by command of the 
Khedive to protect the gems. 

The colour of the Egyptian peridot is very beauti- 
ful, but somewhat different from that of the old stones, 
being much more yellowish in tone, and seldom or 
never of the " leaf green " shade for which the latter 
are so famous. 

A fine quality peridot forms a most beautiful 
gem, as the colour is rich and effective, and the 
lustre, although somewhat oily, is subdued and 
refined. Peridots of large size are by no means 
rare, but when of good colour they are greatly in 
demand. 

Sometimes small crystals of this mineral are pre- Peridots in 
sent in meteoric iron, and Professor Kunz mentions 
that he has obtained some weighing as much as one 
carat sufficiently green in colour to be called peri- 
dots, and clear enough to cut into gem-stones, from 
a meteorite that was found in Glorietta Mountain, 
Santa F6 county, near Mexico, in 1885. 

The peridot, although not a very hard stone, is 
capable of receiving a very high polish, which is 
imparted to it by the application of sulphuric acid 
during the process of polishing; great care and skill 
are required to successfully manipulate this gem- 
stone, as the acid will burn into and seriously damage 
the stone unless proper precautions are taken to 
avoid it doing so. 

The hardness of peridot is 6.5 to 7, and the specific 
gravity 3.3 to 3.5. Chemical composition : silica, 39; 
magnesia, 49.3; protoxide of iron, 11.2; oxide of 
manganese, 0.3; alumina, 0.2. It crystallizes in the 
rhombic system, but the crystals are generally worn 
and broken, exhibiting only traces of crystalline form. 
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It is doubly refractive and dichroic; lustre vitreous; 
fracture imperfectly conchoidal. 

The peridot and other varieties of the mineral 
olivine must not be confused with the beautiful 
green garnet, which is almost universally sold as 
olivine, a different stone altogether. It is much to 
be regretted that it has become customary to call 
the green garnet by the name of olivine, as much 
confusion arises there- 
from. 

In consignments of 
rough peridots tt is not 
unusual to find frag- 
ments of a natural glass 
which resemble the true 
gems closely enough to 
escape detection upon 
casual examination. The 
colour of this material 
varies considerably from 
leaf green to greenish- 
yellow, and when cut and 
CUT PERIDOT (ACTUAL size). poUshcd thc Eppcarance 
is sometimes not unlike 
that of the peridot by daylight, but by artificial 
light it has a very glassy lustre. The specific gravity 
varies considerably in different specimens, but gener- 
ally lies, I find, between 2.59 1 and 2.7 1 4. The hard- 
ness is about the same as manufactured glass. It is, 
of course, single refractive and non-dichroic. The 
name of pseudo-chrysolite has been aptly applied 
to this mineral. It is valueless as a jewel. 

Chrysolite. — The chrysolite is a transparent yellow 
variety of olivine and is generally a delicate primrose 
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colour, otherwise its natural properties are identical 
with those of peridot. It, however, does not occur in 
such large pieces as the peridot nor is it found in 
such quantities. The chrysolite was generally used 
in jewellery in the early days of the nineteenth cen- 
tury, but went completely out of fashion and has 
never been reinstated, as was the case with the 
peridot. Perhaps the reason for this is that it bears 
a great resemblance to the topaz, although of a more 
pleasing and delicate appearance. 

The word peridot is derived from the Arabic 
" feridet " (a precious stone). The peridot and chrys- 
olite formed the topazius of the ancients, and fre- 
quent mention is made of it in the writings of Pliny 
and other early authors. The name " topazius " in- 
dicates " to seek after," and is said to be the same as 
that of an island where the stones were found, and 
which was continually shrouded in dense fog. 

It is said that the peridot is a favourite gem of his 
Majesty King Edward VII. 



CHAPTER XIX 

EPIDOTE — IDOCRASE lOLITE — SPHENE — AXINITE 

DIOPSIDE 

EPIDOTE occurs in different shades of yellowish 
green, sage green, hair brown, and dull red, some 
of which bear a resemblance to those of the tourma- 
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line. It is of little interest as a gem-stone, and is 
Only teen In seldom seen except in collections, for it does not 
couectiona. particularly lend itself to decorative effect. 

The chemical composition is very variable, but 
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the following is that of a green crystal: silica, 37.6; 
alumina, 26; lime, 20.5; protoxide of manganese, 0.6; 
protoxide of iron, 13.5; water, 1.8. Crystalline system 
monoclinic. Translucent to opaque. Doubly refract- 
ive and highly dichrotc. Hardness, 6. Brittle. Specific 
gravity, 3.24 to 3.45. 

The finest crystals are found in the Tyrol, Ural 
Mountains, Brazil, and Connecticut. Different 
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varieties of epidote are known by the following 
names: Zoisite, Thulite, Bucklandite, Pistacite, etc., 
which are applied to the different colours in which 
the mineral occurs. 

Vesuvianite, or Idockase 
When this mineral occurs sufficiently transparent Only of 
for the purpose, it may be cut into gem stones, al- rtl«coiketor 
though it cannot be said to possess any pronounced 
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decorative properties* The colour is brown, green, 
or yellow of somewhat a dirty appearance. Slightly 
dichroic. Hardness, 6.4; specific gravity, 3.7. Crys- 
tallizes in the tetragonal system. Chemical composi- 
tion: silica, 37.3; alumina, 23.6; protoxide of iron, 
4; Lime, 29.7 ; magnesia and protoxide of mangan- 
ese, 5.2. 

It is found on Vesuvius, in the Tyrol, and in 
Siberia. When cut and polished, it resembles inferior 
specimens of tourmaline and zircon. Idocrase is only 
of interest to the collector. 
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The iolite is a gem-stone which may be described 
as being more curious than beautiful. It possesses 
the property of pleiochroism in a very marked 
degree. 

It is frequently blue, purplish blue, or lavender in 
one direction of the crystal, a drab in another, and a 
" dirty white " in yet a third. 

Iolite occurs in the rhombic system, generally as- 
suming the form of prisms, which are usually hexa- 
gonal. Transparent to translucent ; doubly refractive; 
lustre vitreous; fracture sub-conchoidal ; hardness, 
7.5; specific gravity, 2.7; colours generally bluish- 
gray with a brown tinge. Chemical composition: 
silica, 48.42 ; alumina, 31.72; magnesia, ip.76; prot- 
oxide of iron, 8.32; protoxide of manganese, 0.3; 
water, 0.48. 

Iolite is only of value as a gem stone when trans- 
parent and fairly free from flaws and feathers, 
generally present in great numbers, by which the 
beauty of the stone is greatly marred. The word 
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iolite is derived from two Greek words meaning " a 
violet stone." 

This stone is also known as "dichroite," because HiBhiy 
of its dichroic property, and as " saphir d'eau," from '*'*''""'• 
its resemblance to sapphires of a palish colour. Al- 
though it is numbered among the gem-stones, it is 
rarely used in jewellery, for, as I have said, it is more 
interesting and curious 
than it is beautiful, owing 
to its lack of brilliancy. 

The finest iolites come 
from Ceylon, and others 
from several districts in 
the United States, notably 
Connecticut. 

Sphene or Titanite 

This gem-stone ranks Brilliant 

atnong the most beautiful ^'°"' 

of precious stones, for it 

possesses the power of re- crystal of sphene in matrix 
fraction and dispersion of (actual size). 

light in a most remarkable 

degree. It appears in citron yellow to pale cinnamon 
colour, and is rarely colourless in the transparent 
variety, which alone is suitable for cutting as a gem- 
stone. The mineral also occurs opaque. Hardness, 
5.4. Cleavage highly perfect, parallel to faces of prism. 
Specific gravity, 3.53. Crystalline system mono- 
clinic ; generally occurring in oblique rhombic prisms 
which are usually very thin and wedge-shaped at the 
edges. Doubly refractive and dichroic. Chemical 
composition: silica, 30; titanic acid, 42 ; lime, 28. 
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Sphene is not in general use in jewellery, partly 
because fine specimens are exceedingly scarce, but 
also on account of its softness, which causes it to 
easily scratch when in use. Its perfect cleavage 
renders it liable to break during the process of cut- 
ting and polishing. 

The name sphene is derived from the Greek word 
" sphen " meaning a wedge, and refers to the wedge- 
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like shape of the crystals. The finest specimens of 
sphene have been found in North America. 

AxiNITE 

Very rarely used as a jewel, this mineral must be 
mentioned among the gems seen in cabinets and 
collections. In colour it is russet brown, plum, and 
gray. Transparent. Specific gravity, 3.25. Hard- 
ness, 6.6. Very brittle. Doubly refractive ; trichroic. 
Chemical composition: silica, 44; boracic acid, 5.60; 
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alumina, 15.63; sesquioxide of iron, 9.20; sesqui- 
oxide of manganese, 3.05; lime, 20.68; magnesia, 
1.20; potash, 0.64. 

DiOPSIDE 

A transparent crystal of diopside when cut as a untuiiabie 
gem-stone has much the same appearance as tour- '''"■J*"'*>'"T- 



CRYSTAL OF DIOPSIDE IN MATRIX. 

maline, of the same colour, with which it is some- 
times confused. This mineral is, however, seldom 
cut and polished except as a curiosity. Hardness, 
5.5. Specific gravity, 4. Colour, bottle green. 
Crystalline system, monoclinic. Doubly refractive 
and dichroic. Chemical composition: — silica, 55.2; 
lime, 24.5; magnesia, 16.5; protoxide of iron, 5.3; 
protoxide of manganese, 1.5. 



CHAPTER XX 

VARIETIES OF QUARTZ ^AMETHYST, CAIRNGORM, 

CHALCEDONY, ETC. 
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F the many varieties of the mineral quartz which 
are used as ornamental stones, the following 
are the most important. Not only do the different 
varieties vary considerably in appearance, but also 
slightly in hardness and specific gravity. 

Rock Crystal is colourless transparent crystallized 
quartz. At all periods and in many parts of the 
world it has been largely used for ornamental pur- 
poses, sometimes elaborately carved and engraved 
into such articles as goblets, seals, etc., etc. It also 
is the material used by opticians to make ** pebble " 
spectacles and lenses. It can scarcely be included in 
the list of gem-stones, for it is only used in cheap 
jewellery in the form of crosses, hearts, beads, etc. 
One kind of crystal bead called a "rondelle" is> 
however, cut and mounted in large numbers. These 
beads are inserted between strung pearls or drilled 
gems, and are very attractive. They are made very 
thin and quite round, with a fiat on each side sur- 
rounded with small facets. Rondelles are used in 
ropes of fine pearls, Venetian chains, bracelets, etc. 
Enclosures. Some specimens of rock crystal have enclosed 

within them acicular crystals of rutile, etc., massed 
together at every imaginable angle, presenting the 
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appearance of brown or yellow hairs inside the 
transparent stone. The fancy name of ** hair stone" 
has been applied to this form of rock crystal, which 
is used for seal handles and similar ornamental 
objects. 

Rock crystal occurs in the hexagonal system, as- 
suming the form of hexagonal prisms, which are 
sometimes terminated at both ends by hexagonal 
pyramids. Transparent; lustre, vitreous; fracture, 
conchoidal; uncleavable; hardness, 7; specific 
gravity, 2.5; composition, pure silica. Crystals of 
quartz sometimes assume immense dimensions, and 
are also frequently aggregated in large numbers. 

This mineral is abundant in nearly all parts of the 

world, but the finest clear specimens are derived 

from North America. 

Deceptive All manner of different fancy names are sometimes 

names. applied to rock crystal in order to give it a fictitious 

value — some of these are " Cornish Diamond," 
*' Brighton Diamond," " Rhine Stone," etc. 

The word crystal is derived from ** Krustallos," 
ice, from the belief of the ancients that it consisted 
of ice in a petrified state. 

Amethyst. — This stone is a purple variety of 
transparent crystallized quartz. Amethyst varies in 
hue from the palest violet to deep plum colour; 
those of the darkest shade are most highly esteemed, 
those of pale colour being of little value. 

It is not uncommon to find the purple colouring 
matter occurring only in patches, the remainder of 
Parti-coiour. the stone being white or nearly so; such parti- 
coloured specimens are considered the most desir- 
able, and are often misnamed " Oriental amethyst." 
This expression belongs, strictly speaking, to the 
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purple sapphire, which is a gem of considerable 
rarity and value. By careful cutting, the colour of a 
parti-coloured amethyst can be caused to be reflected 
through the stone, giving the appearance of being 
the same colour throughout. 

Amethyst although for some considerable time 
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neglected by the wearers of jewels, has now once 
more come into prominence as a fashionable gem- 
stone. It was greatly valued by the ancients, who 
employed it as a material for engravings and carv- 
ings, many of which still remain to us, forming 
striking examples of the glyptic art of bygone ages. 
Amethyst being another variety of crystallized 
quartz, its composition, physical and optical pro- 
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perties are the same as those of rock crystal ; it is, 
however, dichroic. The presence of a trace of oxide 
of manganese accounts for the purple colour of the 
stone. 

Crystals of amethysts are seldom so distinct as in 

rock crystal, for they generally occur in groups of 

many different crystals united along the faces of the 

prisms, leaving only the pyramidal faces visible. 

The result of breaking such a mass of amethyst 

along the direction 

of the prisms is that 

a peculiarly rippled 

fractured surface is 

presented. By the 

application of heat 

the purple colour of 

amethyst can be 

changed to golden 

brown. 

The finest quality 
amethysts are found 
in Siberia, India, 
Uruguay, and in Au- 
vergjie, in France ; 
while the paler varieties are of common occurrence 
in almost all countries. 

Cairngorm. — The yellow, brown, and smoky- 
brown varieties of crystallized quartz are known by 
a number of different names, which, however, are 
not quite synonymous, for some of them are used in 
connection with the different shades of colour in 
which the stone occurs. The principal of these are: 
"cairngorm," "occidental topaz," "false topaz," 
"smoke topaz," "quartz topaz," and "citrine." This 
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stone somewhat resembles the true topaz in colour, 

but is much less brilliant. Except in the difference of 

colour, it in every way resembles rock crystal. It is 

by no means a rare stone, and is consequently of 

little value, although rich dark-coloured pieces form 

effective ornaments when 

properly cut and polished. 

It is largely used in what is 

known as Scotch jewellery; 

for the ornamentation of 

presentation caskets ; for 

fixing at the ends of antlers, 

etc. 

Rose quartz, a delicate 
rose-coloured variety of 
quartz which is semi-trans- 
parent and nearly always in- 
ternally fractured. It gener- 
ally occurs massive, but very 
occasionally in crystals. It 
is fashioned into all manner 
of ornamental objects, such 
as umbrella knobs, seals, 
cups, etc. The colourof this 
stone unfortunately fades 
CRYSTAL OF CAIRNGORM. upou cxposure to light ; 
moisture will, however, re- 
store the original colour. 

Milky quartz is semi-opaque, of a milk-white 
colour, which is massive in form; of very common 
occurrence. It is used to a small extent for orna- 
mental objects, but has very little value. 

Aventurine quartz. — This variety consists of com- 
mon quartz disseminated with minute spangles of 
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bright-coloured mica. It varies in colour consider- 
y ably, being brown, gray, or brownish-red, and is 

translucent. It is occasionally used for " inlay work," 
but is not effective. The imitation of this stone, con- 
sisting of glass to which in a molten condition have 
been added brass filings, is far more beautiful than imitation 
the real stone, and is largely used for mosaics, etc.. T^^x^^ 
especially in Italy. The method of making this rcaittone*. 
imitation aventurine was discovered by a workman 
accidentally dropping some brass filings into some 
molten glass. The name aventurine means " by ac- 
cident," and it subsequently was applied to the real 
stone from its resemblance to the imitation. Aven- 
turine is also sometimes known as ** gold stone." 

Chalcedony. — The structure of this stone is crypto- 
crystalline. It does not occur in crystals. It is trans- 
parent, and usually varies in colour from grayish- 
blue to brownish-white, but it sometimes occurs in 
different, more pronounced colours, to which separate 
names are given. The colour can be altered artifici- 
ally. Its mode of occurrence is mammillated, botry- 
oidal, or stalactitic. 

Chrysoprase^ or apple-green chalcedony, is a most 
pleasing colour, and was recently in great favour as 
a gem-stone. The best specimens come from Silesia 
and North America; the colour is due to the presence 
of nickel. 

Prase is a rich sage-green translucent chalcedony. 
It is seldom used at the present day, but was a 
favourite material of the ancients for engraving in- 
taglios. 

Plasma is a sub-translucent chalcedony, sage-green 
in colour, spotted with white. 

Camelian is a translucent stone consisting of chal- 
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cedony of a raw flesh-colour verging towards brown. 
It is largely used for seals, signet ring stones, etc., 
and is oftened altered in colour artificially. 

Sard. — This stone resembles camelian very closely, 
but is somewhat less translucent and browner in 
colour; it often approaches liver colour, when it is 
known as " liver sard." 

Agate. — This name is given to chalcedony when 
it has a variegated appearance with regard to colour. 
It sometimes consists of several different colours com- 
bined together in patches, straight and zigzag parallel 
lines, spots, concentric rings, etc. These markings are 
due to deposits of the chalcedony taking place in suc- 
cession and under varying conditions during the pro- 
cess of formation. The diflferent patterns thus formed 
often receive distinguishing names. One of the most 
Mow agate, pleasing of these is the "moss agate." It is gener- 
ally whitish-brown in colour with a delicate pattern 
resembling a maidenhair-fern, a small tree, seaweed, 
etc. The appearance sometimes is exactly as if some 
such object were actually beneath the surface of the 
stone, but it is really due to the infiltration of some 
foreign colouring matter into the stone. Another 
well-known form of agate is known as " fortification 
agate." It consists of irregular parallel lines of dif- 
ferent colour, and bears its name from a fanciful re- 
semblance to the outline of a fortification. " Eye- 
agate " consists of concentric rings of various colours 
one within the other, the centre being a spot of dark 
colour. Some specimens of this stone are very de- 
corative, and deserve to be much more largely used 
than happens at present. The name of " riband agate" 
is given to this stone when the colour occurs in 
straight parallel bands. Agates are cut into vases, 



cameos. 
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dishes, goblets, buttons, seals, etc., and can be altered 
in colour artificially. 

Onyx. — This stone consists of horizontal layers of 
brown and opaque white chalcedony. It is chiefly 
used as a material for engraving cameos ; the white used for 
layer being used for the design and the dark layer 
for the background. Sometimes a third layer can be 
utilized in the design with good effect. The dark 
brown layers are generally made black artificially. 
Most of the best ancient and modern cameo carvings 
are executed upon stones of this description — used 
for mourning jewellery. 

Sard-anyx is a similar stone to onyx, but the layers 
consist of sard and white chalcedony alternated. 

Quartz cats-eye. — This is a variety of quartz which 
somewhat resembles the true cat's-eye in appear- 
ance, although of far less beauty. It is greenish- 
gray in colour. When cut en cabocfwn it presents 
an appearance resembling the iris of a cat, caused 
by the presence of fibres of asbestos. It is used 
in inexpensive jewellery, but is of very little 
value. 

Jasper is a massive variety of quartz which occurs 
in a variety of different colours, such as red, yellow, 
brown, and green. It is quite opaque, even when in 
very thin splinters. The colours are frequently in 
parallel bands, when the stone receives the name of 
" riband jasper." 

Bloodstone or Heliotrope is a dull, sage-green 
variety, translucent to almost opaque. It owes its 
name to the presence of blood-red spots, and is used 
chiefly for signet-ring stones. 

Many of the last named varieties of quartz, par- 
ticularly jasper, carnelian, sardonyx, onyx, and blood- 
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stone were used to a great extent by the ancient 
Greeks and Romans for the purpose of engraving 
cameos and intaglios. Some of these exquisite works 
of art are still extant and may be seen in our museums 
to-day. 



CHAPTER XXI 

PRECIOUS OPAL 

IT is impossible for anyone to adequately de- 
scribe the wonderful beauty of a fine opal, ever 
changing to some new and beautiful effect, as the 
direction of the light upon the stone is altered. 
The flashing spangles and stripes of brilliant colour 
have nothing in nature to which they can be com- 
pared. 

However, I think Pliny described the opal, as 
displaying all the colours of all the other gems 
glowing together in combination; and other early 
writers, as resembling the flame of burning sulphur, 
or of a fire made alive with oil. Mineralogists dis- 
tinguish the opal used in jewels from the other 
varieties of the mineral of that name by the title of 
** Precious'' or *' Noble opal," but this prefix is not 
used except for that purpose. 

The opal is a mineral consisting of silica com- 
bined with from five to twelve per cent, of water ; 
the hardness is 5.5 to 6.5; specific gravity, 2.21; 
lustre, vitreous. 

The varieties of opal which do not present the 
prismatic flashes of colour, and which are generally 
opaque, are almost valueless. They sometimes occur 
in shades of white, yellow, red, green, brown, and 
gray, and are occasionally banded and marked with 
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Brewster's 

theory. 



Pattern. 



two or more shades, assuming very much the appear- 
ance of agate. 

The diaphaneity of precious opal varies from 
almost opacity to translucency. The brilliant effect 
of colour of the gem is in no way connected with 
the colour of the material itself, which is of a non- 
descript quality, generally resembling by transmitted 
light, that of soapy water, but often inclined to be 
yellowish. 

The generally accepted theory of the cause of the 
flashes of colour displayed by this gem is that put 
forward by Sir David Brewster. It is that the stone 
is internally traversed with undulating fissures of 
microscopic minuteness, upon which refraction and 
decomposition of light take place. 

The variations in the nature of these minute 
cavities cause the appearance of the opal to vary 
considerably, and the different effects of colour thus 
produced are technically known as the '* pattern " 
of the gem. In some opals the flashes are of several 
different colours equally mixed together and of uni- 
form size, and evenly distributed throughout the 
stone, while in other specimens the different colours 
are disposed in layers, stripes, or patches, or one 
colour may prevail entirely. Also the shape and 
size of the spangles and flashes vary from the same 
cause ; sometimes they are so minute that the opal 
bears the name of " pins-point " opal, while when 
squarish and uniform in size it is known as the 
" harlequin " opal. 

Formerly the harlequin opal was the most highly 
valued, but latterly there has developed a preference 
for the gem possessing large flashes of flame-red and 
brilliant green. 
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Great skill is required in cutting opals from the suuin 
rough, as sometimes, as I have said, the spangles «""'"'■ 
of colour are displayed in patches, or in layers of 
different colours, one upon another, so that looking 
at the stone edgeways a striped appearance is pre- 
sented. Therefore, according to the angle at which 
the gem is cut, an entirely different effect may be 
produced, and it is the business of the lapidary to 
select the one which will result in the most valuable 
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gem, consistently with the shape and other natural 
peculiarities of the piece of raw material upon which 
he is operating... 

Formerly the only source of opal was Hungary, Hungariwi 
whence the gem has been derived from the earliest "P"**" 
ages; although it has been found in considerable 
quantities in that country, fine specimens are seldom 
met with in our days. 

The Hungarian opal is of a peculiar appearance, 
being almost colourless and either transparerrt when 
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held up to the light, presenting in fine specimens 

very large and varied flashes of colour. The matrix, 

in Hungary, of the gem is andesite. 

Australian Australia supplies the market with opals of great 

**?•*•• beauty and in considerable quantities; in fact, so 

large has been the supply of Australian opal during 
recent years that the value of this beautiful gem has 
greatly decreased. 

In Queensland the opal is found in a hard, dark 
brown iron-stone, and occurs in irregular veins of 
greater or less thickness, or disseminated through 
the rock which generally is found in the form of 
boulders. The most notable locality for opals in 
Queensland is Sandy Creek, situated about 90 miles 
distant from Winton, and 125 miles westward of 
Longreach. 

New South Wales also produces opals of fine 
quality, but of a somewhat less transparent nature 
than those of Queensland. White Cliffs, situated in 
the dry western county, about 780 miles from Syd- 
ney, and 65 miles from Wilcannia, is the principal 
locality in New South Wales for opal mining. The 
whole of the surrounding country is rich in valuable 
minerals, but the great scarcity of water is very 
detrimental to prospecting. The opal-producing area 
in this district is about 15 miles long by about 
2 miles in width. 

To Mr. John Plummer of Sydney I am indebted 

for the following description of the methods of opal 

Opal seeking: "Prospecting for precious opal is a de- 

8ce ing. cidedly hazardous business, because, as a rule, there 

are no indications whatever on the surface of the 
occurrence of the mineral below. It is only in very 
rare instances that an outcrop of the gem can be 
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seen, and the usual procedure is to dig a trench or 
pit in such a position as fancy may dictate and trust 
to luck. Fortunately, sinking is easy, as the rock is 
of a soft nature, and in a fair number of instances 
the opal has been met with at a very short distance 
from the surface, though a large majority of the pits 
are unsuccessful. For several years the belief ex- 
isted among miners that it was useless to prospect 
for precious opal at a greater depth than twelve feet 
from the surface; but of late the incorrectness of 
this view has been proved, and the stones have been 
discovered at a depth of nearly fifty feet." 

Some very interesting pseudomorphs in opal are Opai 
found at White Cliffs. Not only do these occur gf^i^ha 
after wood, showing the grain and bark as distinctly 
as in the original material, but also bones and several 
different kinds of shells. A very fine specimen, con- 
sisting of the humerus of an extinct reptile, may be 
seen at the British Museum. This specimen meas- 
ures eight inches in length, and a portion measuring 
at least six inches has become changed into hydrated 
silica, possessing the characteristic flashes of precious 
opal which can be seen to advantage upon the frac- 
tured surfaces. In opal pseudomorphs the change is 
a gradual one, the original material being replaced 
particle by particle by the silica until the whole mass 
is converted into opal, which, however, retains the 
form of the primary object. At one time these 
specimens were of such rarity that they commanded 
a high price as museum specimens, but latterly, as 
large numbers have been found, they do not main- 
tain such commercial value. 

In Mexico a very transparent variety of opal Mexican 
occurs of a golden yellow to orange-red colour. It ®p*^- 

R 
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exhibits the characteristic flashes of fire of the pre- 
cious opal, but generally to a limited extent; it is 
not much used in jewellery on account of its very 
gelatinous appearance, and is therefore not of much 
value. 

There are other varieties of opal which are of other 
little interest in connection with jewellery. Hyalite ^*"**^"- 
is transparent ; hydrophane is a variety which readily 
absorbs moisture, and although not naturally trans- 
parent, becomes so (and sometimes also prismatic) 
on being immersed in water. Cachalong is the name 
given to those specimens of hydrophane which ad- 
here to the tongue. 

When the opal occurs in such thin veins running 
through the matrix that it is impossible to extract 
it and cut it up into gem-stones, a very good effect 
is obtained by cutting the opal together with the 
matrix. A stone cut in this way is called an " opal 
matrix." 

If the matrix be black or dark brown, as in the 
Queensland stones, and the veins of opal in it are 
brilliant, as is the rule with the small veins of the 
gem, the contrast of the rainbow colours of the 
true opal upon the dark background is particularly 
pleasing. 

The material is often carved as cameos, and Opai 
by introducing the brilliant colouring of the opal 
into the design a most excellent effect is obtainable. 
As an example of the work to which I refer, I may 
mention a carved head of a North American Indian, 
which was carved in the black matrix, while the 
patches of opal were utilized as the headdress of 
feathers, barbaric jewels, etc. 

In fact, there is wonderful scope for much artistic 



cameos. 
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work upon this beautiful material, which by its 
natural appearance inspires the artist to choose a 
suitable subject. For instance, an opal matrix may- 
suggest the brilliant colouring of the setting sun 
over an emerald green stretch of sea, which by the 
conversion of a spot of dark brown matrix into a 
barque becomes an ideal subject picture; the bril- 
liant plumage of a bird of paradise, or the scales of 
an imaginary dragon-like monster, can be designed 
to utilize to advantage the peculiarities of each in- 
dividual piece. 

But the carved matrix has been " done to death," 
not only by the influx upon the market of badly-cut 
stones, but by the bad judgement of artists who 
depict, perhaps, a woman's head carved upon opal 
with flashes of fire all over it, the effect being that 
of a skin disease rather than an object of beauty. 

The non-existence of any antique cameos upon 
this material may be explained in two ways. Firstly, 
the opal is not sufficiently strong to withstand the 
wear and tear of ages, and secondly, the only opal 
possessing a dark matrix is that from Queensland, 
which was unknown to the ancients. 
The bad It would be useless to deny that opal, one of the 

opai.^^*^* most beautiful and interesting of gems, has suffered 

much by falling a prey to the superstitions of by- 
gone days ; although it is purely a case of " giving a 
dog a bad name," the opal still smarts under the 
stinging appellation of " unlucky." Yet no one can 
say for certain why or how the stone was originally 
associated with ill-luck, although many reasons have 
been given in explanation. I have, however, heard 
a very plausible account of the origin of the super- 
stition. 
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Two and a half centuries ago, at a time when the 
opal was largely used in jewellery in Europe, a 
terrible plague wrought havoc throughout Italy, 
where the jewellers were especially famous for their 
artistic creations, among which opals occupied an 
important position. 

While Venice, together with other cities, was 
suffering from the scourge, someone with unusual 
powers of observation noticed that an opal worn by 
a victim of the plague became more brilliant when 
the patient was at the point of death, while it lost, or 
partially lost its lustre after death had taken place. 
The superstitious easily persuaded themselves that 
the opal had some malignant influence upon the 
destiny of the victim, for the use of common sense 
in such matters was probably rare at the period of 
which I am writing. It never occurred to them that 
it was not the opal which caused the death of the 
patient, but the death of the patient which caused 
the alteration in the appearance of the gem by the 
change of temperature from fever heat to the chill 
of death. For there is no doubt that the brilliancy 
of the opal does alter slightly — but very slightly — 
by variation of temperature, as is shown by the 
effect produced by the wearer of an opal ring pos- 
sessing a warm or cold hand. 

Sir Walter Scott made the opal bring ill-luck to "Anne of 
the wearer in ** Anne of Geierstein"; but this was G"«"*«i»-" 
not sufficient to account for the prejudice against 
the gem being so prevalent until recent years, even 
if it had not previously existed. Happily, on account 
of its great beauty, the opal is recognized to-day 
among the gems which are never ** out of fashion." . 

An amusing anecdote has been told of a rich city 
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financier, who recently took his "opal ring" to a 
jeweller, and offered to sell it because of the ill-luck 
it brought him. A whole tale of woes was poured 
out as the result of having worn the ring! his wife's 
illness, death of a son, financial difficulty, ill-health, 
and many other troubles, were in turn recounted. 
The jeweller, however, with a smile, informed him 
that the stone in the ring was a star-stone, and that 
his own imagination had endowed it with such un- 
pleasant properties. 

To the ancient Greeks a stone was known called 
Ophthalmius, or eye-stone, and it is conjectured that 
the opal (opalus) of the Romans was the same stone. 
Possibly for the same reason that peacock's feathers 
are supposed to be unlucky because of the number 
of eyes always spying upon one, the opal or eye- 
Ophai. stone, acquired the same reputation ! " Ophal," the 

old way of spelling the name of the gem, which was 
in use as late as the reign of Queen Elizabeth, is 
derived from Ophthalmius (King). 

Amongst the innumerable tales told of the ill-luck 
of the opal, the story of Alphonso XII of Spain was 
given by the late Mr. Clement Scott in the ** Free 
Lance." The monarch is said to have presented a 
magnificent opal ring to Mercedes, his first wife, on 
his wedding day. She shortly died, and Alphonso 
gave the ring to his sister, who died in a few days ; 
after her death he gave the opal to his sister-in-law, 
with the same result — he then wore the ring himself, 
with fatal consequence! 

Was all this due to the opal.'^ one asks with a 
smile of incredulity ; or were there imperfect drains 
at the court of Alphonso, or some other equally 
adequate reason for such a series of catastrophes "i 
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Of course, the only sensible explanation of the AreaBonabie 
superstition regarding the opal is that, being one of «*pi«natJon- 
the softest of gems, it is easily scratched when worn 
as a jewel. Sometimes when a gem has been in wear 
for some years, or is carelessly handled, the surface 
becomes dull and scratched to such an extent that 
the beauty of the stone is greatly impaired, and the 
wearer is apt to think that a permanent alteration 
has taken place in it which may portend some awful 
catastrophe ; but by the expenditure of a few shillings 
the surface of the gem can be restored to its original 
condition, and the beauty and brilliancy of the jewel 
will be regained. 

The opal has hitherto defied the manufacturers of 
paste and other imitation jewels, for they have failed 
to produce anything at all resembling a real opal. 
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NLESS we compare it to an Eastern sky, it is 
extremelydifficult, if not impossible, to describe 
the colour of a fine turquoise without makinguseof the 
expression " turquoise blue," just as " emerald green " 
alone conveys the colour of an emerald. Turquoise 
varies, however, in depth and tone of colour from 
almost white, through countless shades of blue and 
bluish-green, including one which may be compared 
to the delicate tint of an hedge sparrow's egg, to the 
accepted shade of the gem, and in still darker tones 
to almost azure blue. 

The name of this gem is probably French, derived 
from " Turkey." 
Persian and Turquoise is opaque or nearly so. Lustre waxy. 
wquoUc Hardness, 6. Fracture conchoidal. Specific gravity, 

2.7 to 3. Composition: phosphoric acid, 30.8; 
alumina, 44.6; oxide of copper, 3.7; protoxide of 
iron, 1.9 ; water, 19. The gem occurs in the form of 
veins and nodules. 

The finest turquoises are found in Persia in a 
mountainous district lying round Mishapur. 

A variety of the gem is derived from the Sinai 
Peninsula, and this is known in the trade as Egyptian 
turquoise. It possesses a pleasing colour, but it is 
less esteemed than the Persian, on account of its 
somewhat glassy appearance. 

248 
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Large quantities of turquoise are found in the 
United States, notably in New Mexico; the mineral, 
however, occurs in a vast area, extending from 
Arizona as far east as Alabama. The American tur- 
quoise is not to be compared with the Persian and 



TURQUOISE IN THE FORM OF A VEIN. 

Egyptian varieties of the gem, being more porous, 
of a less pleasing colour, and incapable of such high 
polish. Large quantities of it are on the market, 
and it certainly forms a highly decorative material, 
although unsuitable for high-class jewellery. Tur- 
quoise occurs in the form of thin veins in the slate 
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schists in New South Wales; Gippsland, Victoria, 
and Wanganilla, Queensland. It is reported to have 
been discovered in the Murchison District in West- 
ern Australia, occurring in large masses, but up to 
the present time, Australian turquoise has been con- 
sidered of little importance, owing to the thinness of 
the veins. 

Turquoise has been used as material for jewellery 
from the most remote ages, for the bracelets dis- 
covered at El Mehesna, which are the oldest jewels 
known, contain beads of this gem alternated with 
beads of gold. 

This is a popular gem for use in the best jewels, 
as its delicate colouring is not to be seen in any other 
precious stone. An undeniable drawback is its 
liability to change colour and assume a decided green 
tinge. American turquoise is most at fault in this 
respect. The use of perfume has much to answer for 
in this connection, also wearers of these gems should 
keep them free from contact with acid or grease. 
Superstition, as might be expected, has taken hold 
of the tendency of the turquoise to change colour, 
and has laid down her law that when the colour of 
the gem changes, the giver is in danger, and also, if 
the giver be a lover, fickleness is indicated. 
Fossil Odontolite, or Fossil Turquoise^ is a substance 

turquoise. somewhat resembling the real turquoise, but consists 

of nothing more or less than fossilized ivory and 
bones of extinct animals coloured by phosphate of 
iron. Upon close examination the bony structure of 
the material can easily be detected. ** Fossil tur- 
quoises" are seldom met with nowadays, and are 
of small value. 

The true turquoise can be dissolved in muriatic 
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acid without effervescence, and if ammonia be added 
to the solution, it will appear a dark blue colour. 
This is a ready means of distinguishing a turquoise 
from a ** fossil turquoise," but it can only be used if 
the stone be of no value, or a worthless fragment 
broken from an important piece. 



CHAPTER XXIII 

NEPHRITE OR JADE — ^JADEITE — MOONSTONE — SUNSTONE 

NEPHRITE or jade is a compact variety of 
actinolite or tremolite. It is remarkable for its 
great toughness, which renders it very difficult to cut 
and polish. Its colour is rich sage-green, and also 
grayish-white. Opaque. Fracture splintery. Hard- 
ness, 6.5; specific gravity, 3.1. 

This stone was highly valued by the ancients. In Thcim- 
India and China it is fashioned into all manner of p**^*^^**"- 
decorative objects and is greatly prized, especially 
in its white, and what is known as the " Imperial 
green " varieties. The sage green variety is worked 
in Alaska and New Zealand, chiefly by the natives 
who overcome the extreme hardness in a most won- 
derful and, to Europeans, unaccountable way. It is 
sometimes known as New Zealand "green stone," 
also " axe stone.** 

There are no mines of jade known, but it is found 
in isolated boulders in the countries above men- 
tioned. 

Jadeite. — This stone bears a great resemblance to 
jade in many respects, and is consequently often 
confused with it. It is harder and heavier than jade, 
but the colour is similar. It is equally valued by the 
Chinese, who carve it elaborately into images, etc. 
Jadeite is a compact alkali pyroxene. 
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Adularia or Moonstone — Sunstone 

The variety of orthoclase felspar known as adularia, 
which constitutes the moonstone of jewellery, is 
neariy colouriess, transparent or semi-transparent, 
and displays a silvery, shimmering reflection when 
light falls upon it in a certain direction. 

The moonstone is cut en cabochon, and by carefu! 
cutting, it should be arranged 
that the reflection or "blush" 
appears in the centre of the 
stone; this can also be regu- 
lated to a certain extent by 
making the convexity of the 
stone more or less. In other 
words, when the cabochon is a 
low one, the reflection extends 
more over the surface of the 
stone than when Jt is a high 
one. 

In Europe it is very unusual 
to see moonstones in the uncut 
state, as before consignment 
they are always crudely cut by 
the natives of Ceylon, the prin- 
cipal source of the gem-stone. 
NATIVE-CUT MOONSTONE. I n Order to make the stones 
suitable for European jewellery, 
it is necessary that they should be re-cut, for the 
native lapidaries entirely ignore the direction in 
which each stone should be cut in order to display 
the effect already described, with the result that the 
reflection seldom appears in the centre, and as often 
as not it is nearly on the edge of the stone. 
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The moonstone is suitable for use in less expensive 
jewels on account of the delicate effects which can be 
obtained by its use in conjunction with coloured 
stones to form a contrast, and also, being a stone of 
comparatively small value, important ornaments can 
be created with it at little cost. 

Although large quantities of moonstones are from 
time to time upon the market, stones of any consider- 
able size are generally difficult to obtain. The quality 
which is most highly valued is that which displays 
the reflection of bluish tones of colour instead of 
pearly white. 

Chemical composition: silica, 65.69; alumina, 

17.97; potash, 13.99; lime, 1.34; soda, i.oi. Specific 

gravity, 2.38. Hardness, 6. Crystalline system, 

monoclinic. 

Sunstonc. Another variety of adularia contains minute scales 

of yellow mica, which give it a spangled appearance. 
It is known as **sunstone" but is seldom used in 
jewellery. 



CHAPTER XXIV 

HAEMATITE THOMSONITE — CROCIDOLITE — CHIASTO- 

LITE — MALACHITE CHESSYLITE — LABRADORITE 

— LAPIS LAZULI 

THE Haematite used in jewellery is an oxide 
of iron, which, when cut and polished, has 
the appearance of highly polished steel. It is used 
chiefly for buttons, links, charms, etc., and for making 
imitation black pearls. Powdered Haematite is red, 
and stains the hands of the craftsman at work upon it 

Almost opaque, brittle. Fracture, subconchoidal. 
Hardness, 5.5; specific gravity, 4.6 to 5.2. Chemical 
composition: iron, 6.9; oxygen, 31. 

Haematite is of no value. 

Thomsonite 

This gem is opaque, and is therefore seen to the 
greatest advantage when cut en cabochon. The ap- 
pearance of the stone can best be described as 
mottled, although spots and concentric rings figure 
conspicuously in the pattern. Several delicate shades Curious 
of green, varying from pistachio to sage, a curious ^^i^^^'^ff- 
shrimp-pink, a greenish yellow, and a good Chinese 
white are comprised in the many subdued tints 
which combine to produce an almost endless variety 
of effects. The different colours and shades of colour 
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take no definite form, but occur in patches of irregular 
shape which intermingle, also a spot of one colour 
is frequently surrounded with zones of several other 
tints. 

The composition of thomsonite is: silica, 40. ry; 



alumina, 23.23; soda, 4.8; lime, 10. i ; water, 13.70. 
The specific gravity is 2.33; hardness, 5-6. 

Crocidolite 

The gem-stone used in jewellery known as croci- 
dolite is a quartz pseudomorph after the mineral 
bearing the same name, which has much the same 
character as asbestos. It presents the appearance of 
innumerable fibres of a yellow greenish-gray or 
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reddish colour, closely packed together, parallel to 
each other. 

When cutwithaconvex surface this stone presentsa 
shimmering line down 
the centre somewhat 
resembling a cat's - 
eye, and is sometimes 
known as " tiger's- 
eye" or " crocidolite 
cat's-eye." It occurs 
plentifully at Orange 
River, South Africa, 
and has been brought 
to Europe in such 
large quantities that 
its valuehas very great- 
ly decreased. 

It is now used for 
knife handles, table 
tops, bowls, letter- 
weights, etc., whereas 
at one time, compara- 
tively recently, it was 
sold by the carat and 
used as a gem-stone 
in good- class jewel- 
lery. It can be arti- 
ficially stained, and 
most striking effects can be obtained by the process. 
Its hardness is the same as quartz. Composition: 
silica, 50.64; protoxide of iron, 34.38; soda, 7.19; 
magnesia, 3.64; water, 4.15, with traces of lime. 
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Chiastolite 

It is possible to describe most precious stones by 
comparing them more or less with each other: a 
sapphire is like a ruby, only blue ; a peridot resembles 
an emerald, except that the green is of a yellower 
tone, and the brilliancy somewhat oily, and so on ; 
but the chiastolite cannot be described in this way, 
for it is quite unlike anything else. It is an almost 
opaque stone of a delicate nut-brown colour, shad- 
ing in different specimens into a mouse-gray; it also 
has curious black markings which take the form 
of a weird cross, the arms of which extend to the 
edge of the stone and terminate in triangular black 
patches; also in the centre of the stone, where the 
arms of the cross meet, there is a diamond-shaped 
blotchlike patch. The effect of the black pattern 
upon the soft colouring of the background is most 
striking and effective, and from a purely artistic 
point of view commands popularity for the gem- 
stone. 

Not only does the colour of the background vary 
almost in every specimen, but the cross has also a 
different appearance, in some stones presenting a 
large central black patch and small triangular ones, 
and in others, hardly any centre and very large 
triangular terminations to the arms; the lines repre- 
senting the arms of the cross are, however, always 
Maltese at the same angle, forming what is generally known 

as a Maltese cross. Therefore it is almost impos- 
sible to find two stones, even out of a large quan- 
tity, exactly alike in colouring and pattern, adding 
perhaps another charm to this really remarkable 
stone. 



•cross. 
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The chiastolite is cut en cabochotty that is, with 
a convex surface like a cat's-eye, and receives, and 
also retains, a high polish. It was due to the cross- 
like marking of the chiastolite that the attention of 
the superstitious was first directed to this stone, 
originally discovered several centuries ago in Anda- 
lusia, Spain. 

In olden days so great was the demand for speci- 
mens of this gem-stone by the pilgrims to the shrine 
of St. lago de Compostella, who paid enormous 
sums for the stones under the belief that they were 
endowed with almost miraculous virtues, that they 
ceased to be procurable in the district. 

From the cathedral of St lago de Compostella, 
the French, in 1809, carried away as loot a most 
beautiful specimen of chiastolite. It formed the 
centre of a diamond ornament which, with other 
jewels of great value, adorned one of the figures on 
the altar. It is said that the markings on this stone 
took the unusual form of a blood-red cross, and that 
it was held in the highest degree of reverence by 
the Spanish people, who made many unsuccessful 
attempts to obtain re-possession of it. It afterwards 
belonged to Murat, King of Naples, and is to-day 
a valued possession of a wealthy French family. 
Many beautiful chiastoHtes are owned by the old 
Spanish families of Cadiz, Granada, and Seville, 
and it is said that they value them more highly than 
any other precious stone on account of the good for- 
tune which accompanies them. 

The finest specimens of chiastolite are found in 
Massachusetts, U.S.A., and Australia; but several 
European localities produce this gem-stone in small 
quantities and of inferior quality. 
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Popular in The stone has latterly become popular in America, 
America. where it is considered a talisman of prosperity, 

happiness in love, fidelity in friendship, and good luck. 
The chiastolite (from the Greek chiastos = cvoss^^ 
is a variety of the mineral andalusite, which is named 
after the province of Andalusia in Spain, where it 
was originally found. It crystallizes in the rhombic 
system, and occurs in rhombic prisms. Chemical 
composition: silica, 37.77; alumina, 62.23. The 
peculiar markings are due to impurities taken up 
by the mineral during the process of crystalliza- 
tion. The effect described is obtained by cutting 
the stones from sections, made at right angles to 
the length of the crystal. It varies from translucent 
to opaque in different specimens; lustre, vitreous; 
hardness, 7.5, tough; specific gravity, 3.1; fracture, 
uneven; cleavage, lateral, distinct. 

M ALACIl ITE — Ch ess YLITE 

Malachite. — This is an opaque stone of a vivid 
verdigris-green colour, presenting a mottled pattern 
of concentric rings and curves. It generally occurs 
massive with a stalactitic globular or botryoidal 
form. Very rarely crystallized. Hardness, 3.5 to 4; 
specific gravity, 3.6 to 4; fracture, conchoidal; lustre, 
vitreous and frequently silky. Chemical composition 
(Phillips): carbonic acid, 18.5; protoxide of copper, 
72.2; water, 9.3. 

This stone, which is capable of receiving a high 
polish, is used in mosaics, and in the form of a 
veneer for tables, vases, etc., principally in Russia, 
where it is greatly valued. By cutting it into thin 
slices and closely fitting them together edge to edge, 
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the concentric curves of the pattern can be made to 
assume a most elaborate design, but the colour of 
the stone is crude and does not appeal to the modern 
taste. 

Chessylite is a mineral closely allied to, and greatly 
resembling, malachite. It is, however, a rich indigo 
blue in colour. Sometimes the two minerals occur 
intermingled together, and may be cut as one stone. 
In this case, the two colours, vivid green and Prus- 
sian blue, are both presented with a most bizarre 
effect. 

Labradorite 

This stone is a felspar which exhibits brilliant 
chatoyant splashes of colour when turned at a cer- 
tain angle to the light, otherwise it possesses only 
a dull gray or brownish appearance. The gleams of Gleams of 
colour displayed are red, blue, green, yellow, orange c<>io">*- 
and purple, all of a most vivid hue. In much the 
same way as the shimmering reflection is only no- 
ticeable in the moonstone when held or cut at the 
correct angle, so the labrador spar only displays the 
brilliant flashes of colour when similarly treated. 

This stone is difficult to cut or work into any 
object of art, as it is generally fractured with natural 
cracks crossing each other at right angles. Although 
a most beautiful object for the cabinet, labrador spar 
is unsuitable for jewellery, and has practically no 
commercial value. 

Labradorite is translucent in thin pieces. Chemical 
composition: silica, 52.8; alumina, 30.4; lime, 12.3; 
soda, 4.5. Hardness, 6; specific gravity, 2.66 to 

^•75-. 

It is principally derived from the coast of Labrador. 
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Lapis- Lazuli 

This gem-stone was known to the ancients under 
the name of Sapphirus, and was greatly vahied by 
them on account of its beautiful azure blue colour. 
It is opaque except at the edges of very thin splin- 
ters. Very frequently it is mottled with white spots, 
which greatly detract from its beauty and value. It 
is also usually marked with specks of iron pyrites 
(often erroneously supposed to be gold). 

Lapis-lazuli has always been appreciated as a de- 
corative stone, and has at different periods figured 
in jewellery in the form of beads, crosses, etc. 
?l^" It is principally used at the present day for seal 

ring stones, as it is an excellent material for en- 
graving. From this stone the pigment ultramarine 
was formerly obtained, but chemically manufactured 
material has for many years been used instead. 

Chemical composition : silica of alumina, lime and 
soda, with sodium and iron probably as sulphides. 
Hardness, 5.5; specific gravity, 2.37; lustre, vitre- 
ous; fracture, uneven. 

The finest quality lapis-lazuli comes from Persia, 
but an indifferent quality is found in Chili. Some 
agates may be stained to cleverly imitate this 
stone. 
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CHAPTER XXV 

IMITATIONS OF PRECIOUS STONES ^ARTIFICIAL PRO- 
DUCTION OF GEMS — ARTIFICIAL ALTERATION OF 
GEM STONES. 

TMITA TIONS of precious stones. — The majority Theatric«i 

of imitation precious stones consist of glass, ^™*' 
Those which are used for theatrical purposes are 
made of ordinary glass of various colours, which is 
in most cases not cut and polished in the same way 
as are real stones, but is moulded, or, to use the 
technical word, ** squeezed'* into the semblance of 
gems. 

This is done by means of pincers which bear the 
mould or impression of the shape and surface facets 
of a number of precious gems. The pincers are 
applied to the glass when in a semi-molten con- 
dition, and in this way a good many of the glass 
gems are made at the same operation. After cooling, 
they are removed from the pincers, and are found 
to be connected together by a film of the glass 
material in much the same way as many varieties of 
sweets and galipots are joined together, owing to 
their being manufactured by a similar method. 

They have then only to be detached to be ready 
for use, and to take their place among the sham 
jewels of a stage court. 

When it is necessary to represent at a distance 
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Paste or 

*<Stra88." 



How to 

detect 

pastes. 



rubies, emeralds, etc., as large as decanter stoppers, 
the effect produced by these imitation stones is 
excellent, but upon close inspection they appear 
coarse and clumsy, and do not resemble the genuine 
article in any way whatever. 

There is, however, a kind of flint glass especially 
made to resemble precious stones, which is much 
more suitable for the purpose than the material 
used in theatrical jewels. This is known as " paste " 
or ** strass," and possesses a great amount of bril- 
liancy owing to the presence in the composition of 
the material of a large amount of oxide of lead. 

The various colours of the different kind of gem 
stones are introduced into this material by means of 
the addition of oxides of manganese, cobalt, copper, 
iron, chromium and nickel. 

The best imitation jewellery consists of this kind 
of paste which is cut and polished to more or less 
resemble the real precious stones upon somewhat 
similar tools to those used by the lapidary. 

A great failing in pastes of this description is that 
the brilliancy which they possess when first manu- 
factured does not last, but slowly deteriorates, owing 
to the action of the atmosphere upon the lead in 
their composition. 

There is another variety of paste for which it is 
claimed that the composition is approximately iden- 
tical with the material of the gem stones imitated. 
This is of French origin, but it is not largely used, 
for it differs little in appearance from the ordinary 
strass in general use, and its manufacture is restricted 
to certain colours. 

All varieties of paste can be detected from the 
precious stones they are intended to represent by 
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the presence within the material of bubbles and 
striae, which are wholly unlike the marks to be seen 
in the real stones. Sometimes a feather or flaw is 
deftly introduced into a paste to increase its appear- 
ance of being genuine, but upon close inspection it 
is found to be of a different nature from the imper- 
fections found in real stones. 

Apart altogether from the general appearance 
and the internal markings, pastes never possess the 
correct hardness, specific gravity, and optical pro- 
perties of the stones represented, and therefore by 
the application of a few simple tests, especially for 
hardness, they can be readily identified. Roughly 
speaking, it is sufficient to gently apply a small 
file to the edge of a paste to be quite sure of its 
nature, for its low degree of hardness is at once 
detected. 

A very old form of imitation gem, largely sold in Doublets, 
inexpensive and sham jewellery, is that which is 
known as the doublet. . This consists of a thin piece 
of some gem stone, such as sapphire, of poor or worth- 
less quality, cut to form the front of the so-called 
stone, while the back consists of paste of the desired 
colour of the gem to be imitated. The glass back is 
cemented on to the stone front with invisible cement, 
and the join between the two substances is hidden 
by the metal setting. The result is an apparently 
valuable gem which will resist the application of the 
test of hardness upon the front. If the doublet be 
viewed sideways the deception can be detected at 
once; it also will fall to pieces if soaked in spirit or 
even hot water. 

Within recent years, however, doublets have been 
produced, the two pieces of which are welded to- 
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gether, and these cannot be divided by immersion 
in spirit, but present the same appearance when 
viewed through the girdle. 
Triplets. A very similar production, known as the triplet^ 

which consists of two pieces of crystal or worthless 
gem stone forming the frofit and the back, with a 
very thin piece of coloured glass, or perhaps only 
some coloured pigment in between. 

The object of this, is that the test of hardness can 
be applied both to the front of the stone and to the 
culet without detection. 

There are, however, few triplets upon the market, 
for with a little care they can easily be identified, 
especially if they be removed from the mount 

When gems are set with " a close back," that is, 
with the back of the stones unexposed from the 
metal, they are sometimes painted or foiled to 
enhance their appearance. This is done both with 
pastes and with stones of indifferent quality. The 
deception can generally be seen by careful examina- 
tion of the article of jewellery, but the removal of 
the stones is desirable in order to ascertain their 
exact nature. 

In very old-fashioned jewellery it was the custom 
to always set gems with a backing of gold, and not 
only were imitation and faulty gems painted at the 
back, but also precious stones of really fine quality 
were treated in the same way. 

Artificial production of gems. — Distinct altogether 
from the spurious gem stones already described, are 
the wonderful modern productions of the laboratory, 
which can only be referred to as artificially manu- 
factured precious stones. 

Sir William Crookes, F.R.S., has demonstrated 
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that diamonds identical in every respect to the 
mined gems can be produced scientifically by the 
aid of an electric furnace, and it is true that several 
other gems can also be produced by means of modern 
science. 

With one exception, these experiments have only 
resulted in the formation of stones of minute size, 
the small value of which is out of all proportion to 
the tremendous cost of production. 

In the making of rubies artificially, the science of Artificially 
the day has been very successful, for it is now pos- °**^* ruble*, 
sible to procure these stones of marketable size, 
Except that they contain certain interior markings 
peculiar to themselves, and that their colour is some- 
what unnatural in appearance, they are identical 
with rubies obtained from the mines. 

The details of the method of manufacture are 
kept secret by the makers, but the following par- 
ticulars will give the reader an impression of the 
process. 

A small crystal of silicate of alumina, coloured by 
bi-chromate of potash, is rotated at a very high 
speed while kept at a temperature of about 1,800*^ 
Centigrade, by means of the oxy-hydrogen blow- 
pipe. It is then ** nursed " with minute particles of 
natural ruby, which adhere to, and become melted 
on to the centre core. With great care and patience 
a large bead can thus be built up, from which the 
rubies can afterwards be cut. The ruby material is, 
however, very apt to break directly it is allowed to 
cool, and also during the process of cutting. 

There are several sources from which these manu- 
factured rubies emanate and find their way upon 
the market, and they are sold under several different 
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names, such as ** scientific rubies," "manufactured 
rubies," ** reconstructed rubies," " made rubies." 
There is probably some slight difference in the 
method of manufacture of the various products, 
which, however, all have much about the same ap- 
pearance. 

These artificially made rubies are not recognized 
as gems by responsible vendors of precious stones, 
although large quantities are undoubtedly marketed. 
It is useless to deny that some considerable ex- 
perience and expert judgment is often necessary to 
accurately diagnose some of the artificially produced 
rubies. They possess the correct physical and optical 
properties of true rubies, therefore the tests for 
hardness, specific gravity, and refraction are of no 
assistance. It therefore rests entirely with the 
trained eye of the expert to detect the peculiarity of 
colour and the characteristic internal markings 
which they contain, details of which can only be 
appreciated by one who is accustomed to handle 
and examine large quantities of natural rubies. 
Unnatural The quality of the manufactured rubies upon the 

colour. market varies very considerably. Most of them are of 

such an unnatural colour, and are so full of the 
markings referred to, that they can be identified 
quite easily upon moderately close inspection. 
Others possess colour approaching that of real 
rubies, and exhibit the characteristic markings so 
slightly, that the greatest scrutiny, often with the 
aid of a strong lens or microscope, is necessary for 
diagnosis. 

The markings which indicate the origin of the 
manufactured rubies consist of minute bubbles 
forming circular parallel lines of semi-opacity, and a 
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glassy effect consisting of a wavy circular appear- 
ance within. 

The substance, in fact, looks somewhat as if it had 
once been in a semi-gelatinous condition, and, 
whilst being rapidly stirred round and round, had 
been allowed to dry suddenly. 

The colour of the artificial product errs in being 
too much like brick dust, and there is also very little 
diversity of tone and depth of colour. From a large 
parcel of real rubies of moderate size it is a matter 
of some considerable difficulty to select a few which 
present exactly the same shade of colour, but this 
would not occur with a numberof scientifically made 
rubies, for they would probably be all alike in this 
respect, or nearly so. 

Artificial alteration of gem stones. — There are 
several gem stones which can be altered in colour 
by the careful application of heat. The most note- 
worthy of these is the brown or dark yellow 
Brazilian topaz, which can be changed to a charm- 
ing rose-pink of varying shades, according to the 
density of the original colour. 

The technical expression to describe the process 
is "burning*' or "pinking.** It is considered quite Pinking, 
legitimate to treat the topaz in this way, as the 
occurrence of the gem presenting a pink colour 
naturally is of extreme rarity, and consequently all 
the pink topazes upon the market have been thus 
altered. 

A fine pink topaz forms a gem of very great beauty 
and some considerable value, and is greatly appre- 
ciated at the present day. 

Another gem which can be altered in appearance 
by heat is the zircon. Some of the brown varieties 
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lose their colour by the treatment, either partially 
or entirely, the result being white, or almost white 
stones, which, owing to the high refractive power of 
zircon, bear a close resemblance to diamonds of 
indifferent quality, especially if they be cut with this 
object in view. 

The brown quartz or cairngorm, when very dense 
in colour, can be affected by heat in the same way, 
the colour becoming less intense, and consequently 
more pleasing. The purple colour of the amethyst 
can be changed to mahogany brown by the same 
means. 

The burning of precious stones is a very risky 
and difficult process, for the heat must be regulated 
to a very great nicety in order to ensure success; if 
too much heat be applied to the stones, either they 
will be found to be quite colourless or very much 
flawed, and if insufficient heat be given, the colour 
of the stones will be found to be unsatisfactor)\ 

Also there is great danger of damaging the gems 
by too rapid a change of temperature ; they should 
be warmed and cooled gradually. 

The usual method of burning a gem-stone is to 
place it in a bed of silver sand over a gas stove, by 
which means it can be gradually warmed up to the 
required heat and cooled down again without any 
sudden change of temperature. The stone should not 
be removed from the sand until it is quite cold. 

Another method is to wrap the stone in German 
tinder or amadou, bound round with thin wire. The 
amadou should then be burnt, and the stone after- 
wards removed. 
By the The colour of many varieties of chalcedony, which 

chemist. often present a gray or sandy appearance in their 
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natural state, can be altered or removed artificially 
by the modern chemist. 

Advantage is taken of the nature of the material, 
which is more or less porous in different degrees, 
according to the rapid or slow deposition and crys- 
tallization during its formation. It is therefore some- 
times possible to give colour to chalcedony by 
merely soaking it in dye or stain. It is also done by 
soaking the stone in several different chemical solu- 
tions successively, in which case chemical action 
takes place within the pores of the stone, and the 
required colours are thus produced. 

By these means very many brilliant colours can 
be introduced into chalcedony, and give rise to the 
gaily coloured agates and carnelians, which all 
consist of the same material. 

When the colour appears in parallel stripes or 
concentric rings, or otherwise unevenly distributed, 
the effect is caused by the material varying in poro- 
sity accordingly. Those parts which remain white, 
or nearly so, being those which have been formed 
most slowly. 

The material can also be bleached artificially by 
heating and chemical treatment. 

The industry of staining agates, carnelians, 
onyxes, and other varieties of chalcedony, is almost 
exclusively carried on in the neighbourhood of 
Oberstein, and Idar in Germany. In this locality, idar. 
where the cutting of these stones forms the principal 
craft of the inhabitants, and where a great amount 
of cheap gem-cutting of every description is carried 
on, the art of bleaching and staining agates, etc., 
has reached a wonderful state of perfection. Not 
only are all imaginable colours produced in the 

T 
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chalcedony, often all in the same piece of stone, but 
they are made to closely resemble different gem- 
stones of much greater value. For instance, agate 
is stained green to imitate chrysoprase, blue to 
counterfeit lapis-lazuli, etc. 
Radium. It has been recently rumoured that an alteration 

in the colour of certain previous stones has been 
effected by means of radium, but the report needs 
confirmation. 
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CHARACTERISTICS AND LOCALITIES OF 



Name of Gem. 


System of 
(^emical Composition. Crystal- 
lography. 

1 


CHeavage. 


Fracture. 


H. 


Diamond. 


Carbon xoo 


Cubic. 


Parallel to faces of 
Octahedron.highly 
perfect. 


0>nchoidaL 


10 


Raby. 


Alumina .. .. 98.5 
Oxide or Iron . . x.o 
Lime 5 




Basal and Rhombo- 
hedral. 


(^nchoidalor 
uneven. 


8.5 
to 

9 


Sapphire. 


>> »> 


II 


II 


9 


Oriental Emerald 
(Green Sapphire). 


M t$ 


II 


II 


fi 


Oriental Topaz 
(Yellow Sapphire). 


11 >f 


»» 


II 


ti 


Oriental Amethyst 
(Purple Sapphu^). 


1 

»» »» »f 

1 


II 


II 


Aateria or 

Star Stone. 


1 


II 


II 


II 


Fancy Sapphire. 


It 


t> 


II 


II 


II 


Spinel. 


Alumina .. .. 71.99 
Magnesia .. .. 28.ot 


Cubic. 


Parallel to faces of 
Octahedron, highly 
perfect. 


Sub. 
conchoidal. 


8 


Topaz. 


Silica 33.3 

Alumina .. .. 51.7 
Fluorine .. .. 15 


Rhombic. 


Parallel to Basal 
Plane, and highly 
perfect. 


II 
to uneven. 


It 


Tourmaline. 


Silica combined with Ox- 
ides of Iron, Magnesium, 
Manganese, and Alu- 
minium, and Boron in 
different proportions. 
Very variable. 


Hexagonal. 


Rhombohedral diffi- 
cult. 


Sub; 
conchoidal 
or uneven. 


7 
to 

7.5 



H. =3 Hardness. 



S.Q. = Specific Gravity. 
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S.G. 


Colour. 


Diaphaneity. 


Index of 
Refraction. 


Refraction. 


• 

i 
■g 

1 

M. 

D. 

M. 

D. 

It 


Principal 
Localities. 


Mode of 
Occurrence. 


3.59 


Colonrles;;, 
Yellow, Red. 
Blue, Brown, 
Pink, Green, 

and Black. 


Transparent. 


2.439 


Single. 


India, 
Brazil,^ 
S. Afriot, 
Australia. 


In Quartzose 
Conglomerate. 


3.9 
to 
4.9 


All shades of 
Red. 


If 


J-794 


Double 

in 

slight 

degree. 


Burma, 

Siam, 

Ceylon. 


Freouently in 

Gravels of Rivers 

and Torrents. 


It 


All shades of 
Blue. 


It 


II 




Kashmir, 
Montana, 
Atistralia. 


II 


»» 


Green. 


tt 


II 




Ceylon, 
Queensland. 


II 


M 


Yellow. 


It 


11 




II 


II 


»» 


Purple. 


i> 


II 




Ceylon. 


II 


• » 


Red. Blue, and 
Gray. 


II 


11 




Burma, 
Ceylon. 


If 


• > 


Pale shades of 
all Colours. 


II 


II 




Ceylon, 

Monuna, 

Australia. 


II 


3-5 

to 

3.6 


Red, Blue, 

Green, Pink, 

Orange, Brown, 

also Black. 


Transparent 
to Opaque. 


1.755 

to 
1.809 


Single. 


Ceylon, 

Siam, 

Burma. 


Occurs in Granular 

Limestone, Gneiss, 

and 

Volcanic Rocks. 


3-4 
to 

3.6 


Colourless, 

Yellow, Brown, 

Blue, Pink. 


Transparent 

to Sub- 
translucent. 


J. 635 


Double 

in 

slight 

degree. 


Biasil. 

PeS«t 
Sibena, 

Saxony. 


Frequentl)r 

embedded in 

Quartz. 


2.9 

to 

3.3 


Red. Blue, 

Green, Brown, 

Yellow, and 

Black. 


Transparent 
to Opaque. 


1.625 


Double. 


California, 

Siberia, 

Ceylon, 

Ava, 

Brazil. 


In Granite, Gneiss, 
Mica-slate, 
Chlorite-slate, 
and 

Granular Limestone. 



M. = Monochroic. 



D. = Dichroic. 



T. = Trichroic. 
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Name of Gem. 



I System of 

Chemical Composition. Crystal- 

I lography. 

I 



Oaraet. 



Silica 35.5 

Alumina .. .. 31 
Oxide of Iron .. 35.5 
Oxide of Mangan- 
ese i.s 

Magnesia .. .. 4 

Lime 3.5 

Very variable. 



Cubic. 



Cleavage. 



Fraaure. ! H. 



Parallel to the faces Sub- 

of the Dodecahe- conchoidal 
dron. or uneven. 



Peridot or Olivine. 



Silica 39.3 

Alumina 3 

Magnesia .. .. 49.3 
Protoxide of Iron i x.3 



Chrysolite. 



II 



Rhombic. 



Prismatic. 



II 



II 



Bmetmld. 



Silica 1 68 

Alumina .. .. 18.3 
Glucina .. .. 13.3 

Magnesia 8 

Soda 7 



Hexagonal. 



Parallel to Basal 
Plane indistinct. 



I 



Beryl or 

Aquamarine. 



•I 



II 



6-5 
to 

7-5 



conchoidal. I ' 



If 



II 



i» 



Conchoidal or , '*^ 

I to 

uneven. o 

I o 



I* 



Phenakite. 


Silica 55.53 

Glucina .. .. 44.48 


11 


Parallel to faces of 
Rhombohedron, in- 
distinct 


Conchoidal. 


7-5 


Baclase. 


Silica 43.3 

Alumina . 33.6 
Glucina .. .. 33.3 


1 

M„^|. . Parallel to faces of 
Monodmic. the Prism. 


•1 


II 


Zircon or Jargoon. 


1 


Parallel to faces of 
Priitm, indistinct ; 
to Pyramidp still 
less distinct. 


11 


It 


Jacinth. 


1 1 

H ' II , II 

1 


II 


»» 


Cbrysoberyl. 


Alumina .. .. 80.3 
Glucina .. .. 19.8 


Rhombic. 


Distinct Parallel to 
Brachydome: less 
distinct Parallel to 
Brachypinakoid. 


II 


8.5 


Alexandrite. „ > .1 n 


II t* 


Cat's-eye. | „ „ 


*i 


i» 


II 


Spoduraene. 

1 


Silica 66.Z4 > 

Alumina .. .. 37.02 1 

Peroxide of Iron.. 0.33 , Monoclinic. 

Uthia 3.84 , 

Soda 3.68 1 


Very perfect Parallel 
to the Orthopina- 
koid. 


6.5 
Uneven. to 
7 

1 


Hiddenite. „ ,, 


»t 


II If 


Kunxite. , 


II i 


1 


11 


1 


II 
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s.o. 


1 
1 
Cnlour. 

1 


Diaphaneity. 


Index of 
Refraction. 


1 


■ 

B 

1 

1 

M. 

D. 

ft 

If 

ft 
It 
T. 

D. 

ff 

ft 
If 


Princij^l 
Localities. 


Mode of 
Occurrence. 


3-»S 
to 

4-3 


Many shades 
of Red and 

Brown, 
also Green. 

1 


Transparent 
to Opaque. 


1.8x5 


Single. 


Brazil, 
India, 
C«ylon, 
AuHtralia, 
S. Africa. 


In 

Alluvial Deposits, 

and in Gneiss, 

Mica-schist, etc. 


3*3 Chartreuse 

*° Green. 
3-S 


X.660 


Double. 


Levant, 
Egypt. 


Frequently in 
boulders of Basalt. 


>f 


Primrone I 
Yellow. , 


ff 


If 


ft 


ft 


a.63 

to 

a.75 


"Emerald" 
Green. 


f* 


1-585 


Double 

in very 

>.Ught 

degree. 


India, 

S. America, 

Siberia. 


In Limestone. 


11 


Colourless, 

Blue, Green, 

Yellow. 


f> 


tf 


ff 


ft 


II 


a. 966 

to 

a.90 


Colourless 

and 
Pale Yellow. 


ft 


X.63 


Double. 


Peru. 


In Mica-schist. 


3-03 
to 

3-09 


Bluish Green. 


f» 


f» 


ft 


Peru. 
Brazil, 
ITie Urals. 


Frequently 

m 

Chlorite-slate. 


4-7 


Brown, Yellow, 
Green. 


ft 


1.961 


Double 

in very 

slight 

degree. 


Ceylon, 
Queensland. 


In Syenite and Crys- 
talline, Limestone, 
Gneiss, Chlorite* 
schists, etc., also in 
Alluvial Deposits. 


»> 


Cinnamon 
Colour. 


t* 


•t 


ff 


ff 


It 


3-5 
to 

3.8 


Yellow, Brown, 
Sage Green. »» 


X.760 


Double. 


Ceylon, 
Brazil, 
The Urals. 


In association with 

Zircons, 

Sapphires, etc. 


II 


>• 


>i 


ff 


tf 


1 
tf 1 If 


II 


1 
»» If 


If 


It 


II 


1 


It 


3-a 


Primrose 

Yellow, 
Greenish 

Yellow. 


ft 


1.67 


ff 


ft 
II 


Bi^il, 
Tyrol, 
Massachusetts. 

1 


With 

Magnetic Iron Ore, 

Quartz, and 

lourmaline. 


3 


Grass Green. 


ft 


tf 


ft 


N. Carolina. ,, 


li 


Peach. 


ft 


ft 


1 
ft 


• I 


California. 


1 If 
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Name of Gem. 


Chemical Composition. 


System of 
Crystal- 
lography. 


Oeavage. 


. Fracture. H. 


Amethyst. 


Silica loo 


None, or only very 

indistinct traces oc- 

Hexagonal. casionally procured 

with much diffi- 

' culty. 


Conchoidal. 


t 7 


Caimi^orin. 


>f 


»> 


t» 


ti 1 «■ 


loliie. 


Silica 48.42 

Alumina .. 31.72 
Magnesia .. .. xo.76 
Protoxide of Iron 8.32 
Protoxide of Man- 
ganese 3 

^Valer 48 


Rhombic. 


Brachy-diagonal. 


1 

Uneven to ^ 

conchoidal. 

7' 5 

] 


Mooostone. 


• Silica 65.69 

Alumina .. .. 17.97 

Potash i3>99 

Lime 1.34 

Scda x.oi 


Monoclinic. 


Massive, or in ex- 
tremely complica- 
ted forms. 


Conchoidal 

to uneven and 

splintery. 


6 


Epidote. 


Silica 37.6 

Alumina .. .. s5 
Peroxide of Iron . . 13.5 

Lime ^ 20.5 

Protoxide of Man- 

ganese 6 

Water 1,8 

Variable. 


ft 


Perfect 
OrthodiagonaL 


Uneven. 


6-7 


Axinite. 


Silicate of Lime, 
Alumina, 

Sesqui-oxides of Iron, 
Manganese, 

with a little Boracic Acid 
and Magnesia. 


Triclinic. 


• 

Distinct parallel to 
Brachypinakoid. 


Small and 
imperfect. 


6.5 
to 

7 


Sphene or Titan ite. 


Silica 30 

Titanic Acid . . '42 
Lime 28 


Monoclinic. 


Easy Parallel to the 
faces of the Prism. 


Imperfect i ^ 

conchoidal. 1 J*i 
5*5 


Diopside. 


Silica 52.2 

Lime 24.5 

Magnesia .. .. 16.5 
Protoxide of Iron 5.3 
Protoxide of Man- 
ganese .. .. 1.5 


>i 


Parallel with Planes 
of Oblique Rhom- 
bic Prism. 


Uneven. 5—6 


Turquoise. 


Alumina .. .. 44.6 
Phosphoric Acid . . 30. 8 
Oxide of Copper.. 3.7 
Protoxide of Iron z.9 
Water 19 


Amorphus. 


— 


Small g 
conchoidal. 


Precious Opal. 


Hydrous Silica. 


f« 


— 


Conchoidal. 

1 


5-5. 
to 

6.5 
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S.O. Colour. 


Diaphaneitj*. 


Index of 
Refraction. 


1 


P 1 Pleochroism. 


Principal 
Localities. 


Mode of 
Occurrence. 


to Purple. 
3.8 

1 


Transparent 
to Opaque. 


Z-S49 


Double. 


India, 
Spain, 
Siberia. 


Found in all 
Igneous Rocks. 


*i 


Brown, Yellow. 


II 


II 


II 


II 


Common in all 
Countries. 


II 


,.6 
to 

2.7 


Smoky 
Bluish Gray. 


It 


X.57 


II 


II 
11 

II 

T. 
D. 
•1 


Spain, 

Bavaria, 

Ceylon. 


Embedded in 

Granite, 
also in Quartz. 


2.39 Colourless 
to and 
a.62 HluUh White. 


11 


I.55 


Double 
slight. 


Ceylon. 


In 
Granite Rocks. 


Green, 
3;» YeUow Gray, 
'°^ Red. and 
3-5 1 Black. 

1 

1 
1 


II 


X'7 


Double. 


Urals, 

Greenland, 

Norway. 


In Igneous Rocks 

and in various 
Crystalline Slates. 


Purplish Blue, 
3.27 Brown, 

and Gray. 

1 


Transparent 

to 
Translucent. 


1.68 


II 


Norway. 


Occorsin 
Igneous Rocks. 


3.4 
to 

3.56 

3.2 

to 
3-5 


Golden Yellow 
to Brown. 


It 


X.88 


II 


St. Gothard, 
Norway, 
United States. 


In Granite, Gneiss, 

Mica-schist, also in 

Volcanic Rocks. 


GreenUh White 

. '° 
Grayish Gr(;en. 


II 


X.66 


II 


Piedmont. 


Occurs in Basalt 

and other 
Volcanic Rocks. 


2.6 
to 
2.8 


Sky Blue. 


Opaque to 
Semi-opaque. 




— 


_ 


Persia, 
ERYpt, 
New Mexico. 


Probably resulted 

from the alteration 

of Apatite. 


2.21 


Almost 

Colourlr^fts 

(Iridesceut). 


Transparent. 


1.05 


Single. 


Queensland, 
New S. Wales, 

Hungan'i 
Mexico. 


In Ferruginous 
Sandstone. 



APPENDIX 

HOW TO PREPARE SONSTADT's SOLUTION AND THE DOUBLE 
THALLIUM-SILVER NITRATE FOR THE PURPOSE OF 
TAKING SPECIFIC GRAVITY 

SONSTADT'S solution may be prepared by sonstadfs 
adding potassium iodide to distilled water, which •^^"**°"- 
may with advantage be warmed, until no more 
appears to dissolve after standing a day or two, and 
then adding to this mercuric iodide until, in like 
manner, no more enters into the solution. Both 
chemicals should be finely powdered, and shaking 
at frequent intervals is necessary. Towards the 
close of the operation it is better to add a mixture 
of potassium iodide and mercuric iodide in roughly 
equal proportions. After a lapse of some days 
the liquid may be filtered and roughly tested by 
putting into it a stone having a specific gravity 
of 3.0; if this should float the solution is probably of 
sufficient density, and it only remains to determine 
with some approach to accuracy what that density 
is. This can only be done properly by one who has 
had the. necessary scientific training and has the re- 
sources of a laboratory at his disposal. Failing these, 
the best method is to purchase, as can now be done 
from most makers of chemical apparatus, one or 
more glass bulbs of the specific gravity required. If 
a bulb of S. Gr. 3.17 be obtained, the solution can 
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be adjusted by the addition of water or the mixed 
salts, until the bulb remains for a few seconds, with- 
out either rising or falling, in any position in which 
it may be placed in the liquid. Having accomplished 
this, three of the portions must be brought to the 
three densities lower than 3.17 already mentioned 
(Chapter I, page 9). This can be effected by re- 
ducing the density of each by the addition of distilled 
water, and the quantity of water to be added in each 
case can be determined by the following formula: 
Let g = the S. Gr. of the liquid to start with, and let 
g* = the S. Gr, after reduction ; also let x = the num- 
ber of volumes of the liquid to be added to one 
volume of water, then x = g*— i 

Having measured and added the required quan- 
tity of water, it is advisable to test the specific 
gravity once or twice, and add more water if re- 
quired, as more than one adjustment is usually 
necessary in order to obtain anything like an accur- 
ate result. 

The accuracy of these solutions is in turn ascer- 
tained by means of the bulbs already mentioned. 
Gems of accurately determined gravity, if these can 
be obtained, will obviously do as well. 

A certain degree of accuracy is, of course, neces- 
sary for the solutions to be of any practical utility, 
but as the specific gravity of similar gems is not 
invariable, an error within .005 is negligible. 

It is a convenience to keep a bulb or a gem of 
suitable density in each of the liquids, so that it can 
be seen at a glance when any serious change in con- 
centration has taken place, as the density alters, 
though very slowly. 
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If the solutions be kept in very wide-mouthed 
stoppered bottles, they are always ready for use. 
When the gem to be tested has been dropped into 
the solution, it must always be extracted by means 
of steel or ebonite forceps. The gem and forceps 
should be carefully rinsed in distilled water and 
dried after each experiment, as otherwise, the next 
solution in which they are placed is affected by the 
amount of moisture left on them. It is advisable to 
keep a bottle of distilled water specially for these 
rinsings, which may be filtered and evaporated and 
used to replenish the solutions from time to time. 

The double thalliumifiilver nitrate is made from Double 
the nitrates of these metals, but can now be pur- gnvcr*"^ 
chased in the solid form from Messrs. Kahlbaum of nitrate. 
Berlin, or their agents in other places. To make 
two solutions of about 60 c.c. take about 265 
grammes of the salt and dissolve in about 200 c.c. 
in distilled water. Then concentrate by evaporation, 
taking the precaution to exclude light and dust as 
much as possible until a stone of S. Gr. 3.5 just 
floats. Divide the liquid into two parts and con- 
tinue the concentration of one portion until a stone 
of S. Gr. .4 just floats. The temperature of 70° to 
lOO*" is required for this operation, and as the liquid 
evaporates much more rapidly than Sonstadt s solu- 
tion, it is even more necessary to keep in it a stone 
of definite specific gravity as an index. 

I find the most convenient method of keeping the 
double nitrate is in wide short-necked flasks with a 
watch glass laid over the top. When not in use the 
whole can be protected in a wide-mouthed stop- 
pered bottle, and kept steady by means of cotton 
wool. 
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While cooling, crystals form in the solution, and 
these must be entirely dissolved before it can be 
used. To do this a temperature of a least 70** is re- 
quired, and a small hot air or water oven is con- 
venient for the purpose. This should be provided 
with a shelf to stand the flasks upon, two glass 
windows so that they can easily be seen, and re- 
movable covers or trap doors in the top, so arranged 
that the flasks with their watch glasses can be put 
through them on to the shelf. As the crystals dis- 
solve, careful rotary motion will render the liquid 
homogeneous, and it is then ready for use. After 
the introduction of a stone into the liquid the watch 
glass should be immediately replaced, and it is 
advisable to warm the stone before the test is 
applied. 

The gems can be manipulated by means of steel 
forceps, and these with the gems should be rinsed in 
warm water and wiped after each operation, the 
water being carefully preserved for replenishing the 
solutions, when they require their specific gravity 
readjusting owing to loss of water by evaporation. 
On no account should any of the liquid be allowed 
to touch the hands, as it leaves a stain which cannot 
be washed off. 
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ABANDONED gems, 79. 
"Achroite," 199. 
Action of light upon gems, 10. 
Adamas, 158. 
Adularia, 254. 
Agate, 234, 274; cutting at 

Oberstein, 36. 
Alexandrite, 25, 188; cat*s-eye, 

189; change of colour, 188, 

250. 
Almandine, 211; absorption 

bands, 212; spinel, 169. 
Amethyst, 228; Oriental, 163, 

228; parti - coloured, 229; 

curious fracture, 230. 
Amulet against danger, 86. 
Ancient and modern names of 

gems, 23. 
Ancient Egyptian jewels, 30. 
Ancient superstitions, 83. 
Ancient turquoise jewels, 250. 
Anthrax, 136. 
Apostle stones, 88. 
Aquamarine, 172. 
Aquamarines of note, 182. 
Artificial alteration of gem 

stones, 271. 
Artificial production of gems, 

268. 
Asteria, 77, 167. 
Attrition, 5. 
" Australian ruby,*' 209. 
Aventurine, 231; imitation, 233. 



"Axe stone," 253. 
Axinite, 224. 

"Balais ruby," 169. 

Beryl, 172; "eaten away," 173; 
of huge size, 175; of Siberia, 
179; of interest, 181: cut by 
Romans, 184. 

Bibliography, 287. 

Birth stones, 88. 

"Black Prince's ruby," 171. 

Bloodstone, 235. 

" Blue Ground," 99. 

" Blue White," 5. 

Boart, 116. 

Brazilian topaz, 204; "Emer- 
ald," 214. 

" Brighton Diamond," 228. 

" Brilliant Cut," 49. 

" Briolette Cut," 50. 

Bruting diamonds, 41. 

Burma Ruby Mines, Ltd., 127. 

Burmese Ruby Mines, 124. 

Cachalong, 243. 
Cairngorm, 163, 230. 
Callaite, 248. 
Cameos and intaglios, 33. 
Cameos in onyx, jasper, etc., 

235- 
" Cape Ruby," 209. 

Carbon, 90. 

" Carbon " of the miners, 117. 
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Carbonado, 117. 

" Carbunculus " of Pliny, 136. 

Carbuncle, 210. 

Carnelian, 233. 

Carved opals, 243. 

Cat's-eye, 187, 235. 

Cause of brilliancy, 59. 

Cause of star in Asteria, 167. 

Cellini's valuation of ruby, 138; 
valuation of sapphire, 158. 

"Ceylon Peridot," 199. 

Chalcedony, 233, 272. 

Change of colour in sapphires, 
164; in alexandrites, 188, 
250; in turquoise, 250. 

Changes of fashion in gems, 75. 

Chessylite, 263. 

Chiastolite, 260. 

Chlorspinel, 169. 

Chrysoberyl, 1 86 ; cat's-eye, 
187. 

Chrysolite, 218. 

Chrysoprase, 233. 

Cinnamon stone, 212. 

Citrine, 230. 

Cleaning diamonds, 100. 

Cleavage, 3. 

Cleaving diamonds, 52. 

Cleopatra's Mine, 177. 

" Colenso " diamond, 93. 

Colour, 3. 

Coloured gem papers, 71. 

Coloured sapphires of Mon- 
tana, 166. 

" Compound " system, 103. 

Confusion of names, 23. 

" Cornflower Blue," 4. 

" Cornish Diamond," 228. 

Corundum, 118; varieties, 119. 

Covering of the King of Tyre, 
89. 

Crocidolite, 258. 

Crookes, Sir William, 91. 



Crookes' tube, 18. 

Crystallography, 2. 

" Culet," 49. 

" CuUinan " diamond, 98, 115. 

Curiosity in gems, 79. 

Cutting and polishing discs, 63. 

Cymaphane, 187. 

Demantoid, 213. 

Depositing floors, 100. 

Derivations, 27. 

Diamond, 90 ; cutting at Amster- 
dam, 34; cutting at Antwerp, 
34; cutting at Bruges, 34; 
cutting in the past, 34; cut- 
ting, 40; powder, 41; polish- 
ing, 46; "Dops," 48; calcu- 
lator, 74; dust in Cellini's 
salad, 84; will burn in air, 
91; colour, 92; parti-colour, 
92; engraved, 94; of South 
Africa, 95, 104 j bearing earth, 
98; illicit selling of, 103; 
washing, 103; of Australia, 
1 11; of Borneo, iii; of 
Brazil, in; of British Guiana, 
112; famous, 115; "Dres- 
den Green," 116. 

Diaphaniety, 3. 

Dichroiscope, 14. 

Dichroite, 223. 

Diopside, 225. 

Discrimination of precious 
stones, I. 

Discs, 56. 

Disintegration, 100. 

Double thallium silver nitrate, 
10; to prepare, 285. 

Doublets, 267. 

Earliest known date of gem- 
cutting, 33. 
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Effects of fashion upon gems, 

75- " 

" ^gypt Exploration Fund," 30. 

Electric properties of gems, 17. 

Emerald, S5, 172. 

Egyptian jewels, 30. 

Emerald: 85, 172; Oriental, 
165; subject to flaws, 174; 
mines, 178; mines of Muzo, 
179; with curious formation, 
181; valued by Cellini, 184; 
Brazilian, 214. 

Emeralds : '* Old Spanish," 1 76 ; 
of Egypt, 177; of Columbia, 
178; of interest, 180; ruined 
by drilling, 180; engraved, 
183. 

"EnCabochonCut,"6s. 

Epidote, 220. 

Essonite, 211. 

Euclase, 184. 

Evil spirits, 83. 

" Excelsior " diamond, 115. 

Eye agate, 234. 

Facets, 60; first symmetrical 

arrangement of, 34. 
" False Topaz," 230. 
Famous diamonds, 115. 
Fancy and original shapes, 64. 
Fancy sapphires, 165. 
Fashion, 70; change in, 75. 
Fashion in sapphires, 144. 
Faulty nomenclature, 24. 
Figurative description of the 

Heavenly City, 89. 
Fine topaz, 204. 
First South African diamond, 

104. 
Fluorescence, 91, 204. 
"Fortification Agate," 234. 
Fossil turquoise, 250. 
Fracture, 3. 



Garnet, 209. 

Gem: cutting, 33, 56; earliest 
date of, 33; at Lisbon, 34, 
36; cutting at Oberstein, 36; 
cutting wheels, 56; polishing, 
60; slitting, 66; carving, 68; 
drilling, 68 ; stones of the 
Bible, 89. 

Gems : of the ancients, 3 1 ; 
ruined by drilling, 32 ; as amu- 
lets, 82. 

" Girdle," 49. 

Grammes, 72. 

"Greaser," 100. 

" Great Mogul," 115. 

Haematite, 257. 
"Hair Stone," 228. 
" Hard Bank," 99. 
Hardness, 5. 
Hatton Garden, 36. 
Heliotrope, 235. 
Hiddenite, 202. 
High Priest's breastplate, 88. 
History of gem-cutting, 33. 
Holders for Dops, 49. 
"Hope" Blue diamond, 116. 
Hyalite, 243. 

Identification of gems, i. 

Idocrase, 221. 

Ill-luck of the opal, 87, 244. 

Illicit diamond selling, 103. 

Ilmenite, 117. 

Imitations of precious stones, 

265. 
Indian carved gems, 33 
" Indicolite," 199. . 
lolite, 222. 

Jacinth, 195, 213. 
Jade, 253. 
Jadeite, 253. 
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Jade, imperial green, 253. 

" Jamb Peg," 56. 

Jargoon, 77, 191; variation in 

hardness, 192; "Absorption 

Bands," 193. 
Jasper, 235. 
Jewels of our ancestors, 80; of 

1830, 125. 

Keynote to gem cutting, 39. 
King of Ava's eardrop, 139. 
King Theebaw's rubies, 127. 
"Koh-i-noor," 112, 115. 
Kunzite, 78, 203; fluorescence, 
204. 

Labradorite, 263. 

lapidary's charges, 71. 

Lapis lazuli, 264. 

Largest known diamond, 98. 

Light, action on gems, 10. 

Localities of geiQs, 276. 

Loss of weight, 40. 

Love token, 86. 

Luck, 87. 

Ludwig van Berquen, 33. 

Lustre, 3. 

Lyncurium, 195. 

Magic, 82. 

Malachite, 262. 

Milky quartz, 231. 

Minerials found with diamonds, 
99. 

Moh's scale of hardness, 5. 

Montana sapphires, 147; sap- 
phire mining, 152. 

Moonstone, 254; "Blush," 254; 
"Blue," 256. 

Moss agate, 234. 

Native cut gems, 70. 
Natural glass, 218. 



Nephrite, 253. 

Nero's " Emerald Eyeglass," 

177- 
New gems, 78. 

New mines, 69. 

New mine sapphires, 148, 152. 

" The New Photography," 18. 

New Zealand green stone, 253. 

Nomenclature of gems, 23. 

" Novas Minas," 207. 

" Occidental Topaz," 230. 

Odontolite, 250. 

Offers, 72. 

Old-fashioned gems, 76. 

Olivine, 214, 215. 

Onyx, 235. 

Opal, 87, 237; ill-luck of, 87, 
244; Brewster's theory, 238; 
pattern, 238; prismatic co- 
lours, 238; cutting, 239; of 
Hungary, 239; of Australia, 
240; of Mexico, 241; Pseu- 
domorphs, 241; seeking, 241 ; 
cameos, 243; matrix, 243; 
superstition explained, 247. 

Oriental: gem cutting, 55; "To- 
paz," 161 j "Amethyst," 163, 
228; "Emerald," 165. 

Original Kimberley diggers, 99. 

"Orloff," 115. 

Parcels of gems, 71. 
Parti-colour of purple sapphire, 

164. 
Paste, 266; how to detect, 266. 
Perfection colour, 4. 
Peridots, 215; carved anciently, 

216; in meteorites, 217. 
Phenakite, 28, 189. 
Phosphorescence, 91, 204. 
" Pigeon Blood," 4. 



INDEX 



295 



" Pitt *' or " Regent " diamond, 

Plasma, 233. 

Pleonaste, 169. 

Pliny's writings re diamonds, 

93- 
Polarising microscope, 15. 

Polishing diamonds, 46. 

Prase, 233. 

Precious stones under the " X- 

Rays," 20; of the Bible, 89. 

Primitive gem cutting, 32. 

Protection from drunkenness, 

83. 
" Pulsator," 100. 

Pyrope, 211. 

Quaint conceits, 83. 

Quartz, 226; cat's-eye, 187, 

235- 
" Quartz Topaz," 230. 

Queen Elizabeth's spinel, 80, 

179. 

Radium, 91, 204. 

Refractometer, 13. 

" Rhine Stone," 228. 

" Riband Agate," 234. 

River diamond washing, 103. 

Rock crystal, 226. 

Rondelles, 226. 

" Rose Cut,*' so. 

Rose quartz, 232. 

Rough diamonds as jewels, 95. 

"Rubellite," 199. 

" Rubicelle," 169. 

Rubies : engraved, 33, 140 ; Cey- 

lonese, 131; Siamese, 132; 

Burmese, 132; of great size; 

138; Cellini's valuation of, 

138; seen by travellers, 139; 

made by man, 141, 269. 



Ruby, 120; star, 120, 167; 
water -worn, 123; mines of 
Burma, 124, 128; the *' Ed- 
wards," 128; mines, modern 
machinery, 131; cause of 
colour, 132; takes first place, 
135 ; superstitions, 136 ; 
" Garnet," 209. 

Russian jewellery, 66. 

" Russian Red" diamond, 116. 

Sapphire, 143; colour, 143; 
parti-colour, 143, 166; fashion 
in, 144; Burmese, 145; Cey- 
lonese, 146; Kashmir, 146; 
Australian, 146; New Mino, 
148, 152; of the Romans, 
156; carved, 158; of the An- 
cients, 158; Cellini's valua- 
tion of, 158; of large size, 
159; as Abbotts ring, 160; 
yellow^ 161; of Montana, 1 66; 
star, 167; purple, 163, 229; 
change of colour, 164; green, 
165; of many shades, 165. 

Sard, 234. 

Sardonyx, 235. 

Sawing diamonds, 52. 

Scales for weighing gems, 73. 

"Schorl," 199. 

Scientific tests, i. 

Scotch jewellery, 231. 

Shades of colour, 4. 

" Single Cut," 56. 

Skeif, 47. 

Smaragdus, 177. 

" Smoke Topaz," 230. 

Soldering diamonds, 42. 

Sonstadt's solution, 9; to pre- 
pare, 283. 

South African mines, 95, 98. 

Specific gravity, 8; balances, 8; 
solutions, 8. 
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Spectroscope, 16. 

Sphene, 223. 

Spinel, 77, 169. 

Spinel, flame red, 77, 169. 

Spodumene, 202. 

"Star of South Africa," 108. 

" Star of the South," 1 1 5. 

Star stones, 120, 167; rubies, 

120, 167; sapphires, 167. 
" Step Cut,'* 63. 
" Strass," 266. 
Striae, 3. 

Study of gem cutting, 39. 
Sunstone, 256. 

" Table," 49. 

Table of characteristics of gems, 

276. 
" Table Polishers," 33. 
Talismanic powers of gems, 82. 
Test of hardness, 5. 
Thomsonite, 257. 
Three stones with one name, 

162, 204. 
Titanite, 223. 
Tourmaline, 196 ; dichroism, 

196; method of cutting, 196; 

various colours, 199; parti - 



colour, 199; minute feathers, 
199. 

Topaz, 204; Oriental, 161; 
Brazilian, 204; pinking, 205, 
271; of various colours, 206; 
Occidental, 230. 

Tribes stones, 88. 

Triplets, 268. 

Turquoise, 10, 248. 

"Turquoise Blue," 248; Egyp- 
tian, 248; of Persia, 248; 
American, 249; change of 
colour, 250; fossil, 250. 

Unappreciated gems, 76. 
Unlucky opal, 87. 
Unlucky peacock's feathers, 87. 
Up-to-date gem cutting, 39. 

Value, 70. 

Van Berquen, Ludwig, 33. 
" Velvety Green," 5. 
Vesuvianite, 221. 

Witchcraft, 85. 

" Yellow Ground," 99. 

Zircon, 77, 191. 
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